МИТ. CREATES INSTANT ANIMATED HOLOGRAMS 


MIT. CREATES INSTANT ANIMATED HOLOGRAMS 


INSIDE THE 
SOVIET SPACE 
PROGRAM 


" LT 
^ Е 1, 


V6 SHOWDOWN id mage 
-LUMINA o pm 
ае WI 


29 “Better Mileage Wasnt Enough. 
We Taught Our Newest 
Automatic Transmission How To Read. 


Improved fuel economy 
is always good news? But 
Ford wouldn't 
rest until we 
turned "good" : 
into “our best ever.’ 

That's why our advanced 
electronic four-speed auto- 
matic transmission for light 


trucks has the unique sensor 


system, EEC-IV. 


As you drive EEC-IV reads. 


It continuously processes 
B important 
information: 
transmission 
temperature, engine speed, 
even the altitude. And, in 
over a million miles of 
testing, this transmission 
demonstrated its smooth- 
ness, precision, and, of 


*EPA Highway Estimates for 1991 E4OD vs. '90 C-6 transmissions in F-150 4x2 with 4.9L engine. 


Actual mileage may vary. 


“Best-Built” claim based on an average of consumer-reported problems in a series of surveys of all 
Ford and competitive '81-'90 models designed and built in North America. Sales by Division. 


course, fuel efficiency. 


Wait'll you read the sticker. 


A new full-size Ford pickup 
equipped with this trans- 
mission proves advanced 
technology doesn't have to 
mean a higher price. 


THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS 
ARE BUILT FORD TOUGH. 


V6 showdown 


General Motors puts individuality back 
into its model lines by offering three 
distinct V6 options in these GM-10- 
platform sedans—Buick Regal, Chev- 
rolet Lumina, and Pontiac Grand Prix. 
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World's fastest 
sailboat 

On a gusty Stafford Lake in Leth- 
bridge, Alberta, Longshot, the tri- 
maran hydrofoil designed and built 
by engineer Greg Ketterman and pi- 
loted by racer Russell Long, recently 
sailed its way to a new world speed 
record: The two-mast, triple-hull de- 
sign was clocked at 42.8 mph. 


ho 


Holograms that often take hours or 
days to create can now be achieved 
instantly as Massachusetts Institute 
of Technology researchers transform 
supercomputer data into 3-D images. 


ography 


Soviet space odyssey 


Soviet space facilities were once visited only by high-ranking American officials, 
but the U.S.S.R. has changed the rules. Last June, POPULAR SCIENCE got an 
unprecedented inside look at the Russian space program, touring—among 


many other space centers— 
the Baikonur cosmo- 
drome, where the su- 
per booster Energia 
and Proton rockets 
are launched. 
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FromThe Editor 


OPULAR SCIENCE Staff Photog- 
P rapher John B. Carnett thought 
this month’s cover assignment 

was over before it began. 
For two weeks last fall, he stalked 
3l-year-old Greg Ketterman—a me- 


chanical engineer who just may be the | 


world's most ingenious sailboat de- 
signer—angling for action shots of 
| Ketterman's unique dual-sail hydro- 
foil. Carnett logged thousands of 
miles in the air and on land as Ket- 
terman and his team searched for the 
wind that would lift their aptly named 
Longshot into the record books. But it 
seemed not to be: First there was a 
windless week in San Jose, Calif., then 
apparent disaster in Alberta, Canada. 
^By the time I reached Lethbridge," 
Carnett recalls, “Longshot had broken 
and been pulled from the water." 

Still, there was reason to persevere. 
Ketterman has been designing high- 
speed sailboats for most of his life. He 
started with radio-controlled models 
when he was a teenager, which he fur- 
ther refined as an engineering stu- 
dent using computer-aided design. He 
has worked on the Stars & Stripes 
catamaran, helped Gino Morelli on 
his Formula 40s, and designed hu- 
man-powered hydrofoils. 
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Above, left to right: Dan Ket- 
terman, Russell Long, and Greg 
Ketterman—the Longshot 
team—await the Canadian 
wind that helped them shat- 
ter the world sailboat 
speed record. The sto- 
ry, along with exclu- 
sive photos shot by 
POPULAR SciENCE'S 
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In Lethbridge, Ketterman's team ге- 
grouped at a local garage. Meanwhile, 
nearly the entire entourage of photog- 
raphers and reporters, weary of boat 
repairs and below-freezing wind 
chills, packed up and left. Carnett, 
however, stood by with the Longshot 
crew, waiting for the wind. On the 


third day, it came. White caps kicked 


up on the shallow reservoir. Carnett | 


strapped himself into the 17-foot mo- 
tor-powered chase boat and hung on 
against a drenching. 

With Longshot lifting in the gusting 
wind, Carnett was the lone photogra- 
pher on the scene. Muttering prayers 
for clarity and sharpness amid the 
spray of the speedster, he shot frame 
after frame. Then Longshot broke into 


pieces for the second time. It was | 


spent. Pilot Russell Long and the 
wrecked craft drifted to shore. Finally, 
the timer called out the speed: 42.8 
mph, a world record (unofficial) for a 


sail-powered boat of any class. 
T nology Editor Arthur Fisher re- 

ported from Russia, he gave us a 
look at Soviet nuclear power plants. 
He went back last summer to inspect 
Soviet space installations rarely seen 
by civilian westerners. Fisher's Bae- 
deker tells how the Russian social and 
economic revolution is affecting one of 
the world's most highly developed 


he last time Science and Tech- 


technological infrastructures. His per- | 


sonal account of conditions in the 
Soviet Union confirms the notion that 


things will get worse for the average | 


citizen before they get better. "Army 
officers are about the only ones who 


have anything approaching a privi- | 
leged lifestyle," notes Fisher. “And the | 


prospect of military cutbacks has 


them awfully anxious." 

i ^1990 Index." In the past, POPULAR 
SCIENCE has sold the index sepa- 

rately. But from now on, it will be a 

part of the January issue. That way 

you'll have a handy guide to the past 

twelve months of "The What's New 


n this issue, youll also find our 


| Magazine." If you have ideas on any- 
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thing else you'd like to see included in 
the index, drop me a line. ' 
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We're Talking QUALITY 


Radio Shack's Dependable Performance and Great Value 
Make It Easy to Choose the Cellular Phone Right for You. 


When You're Always On the Go, 
Choose This Handheld Portable 


The CT-301 puts the whole world 

in your hand! Make and take calls 
wherever you go—from car to a 
meeting to the airport. Fits easily in 
your briefcase—only 11/>” wide and 
28 oz. light. Talk for over an hour on 
a single battery charge. Recharges 
fast! 717-1050 


Full-Power Portable — Use It in 
Your Car or Carry It With You 


The versatile CT-1033 requires no 
installation—just plug into cigarette 
lighter. Includes carry case, battery 
and antenna for "grab and go" con- 
venience when at the golf course or 
job site. The 3-watt output is five 
times that of many portables. With 
charging accessories. 7417-1006 


CREATING NEW STANDARDS 


PROVEN LEADERSHIP 


Over 7,000 USA locations, 39,000 employ- 
ees, seven research and development cen- 
ters, 31 USA and overseas manufacturing 
plants—NOBODY COMPARES! 


GUARANTEED SATISFACTION 


We sell more consumer phone products than 
anyone and over 35 million customers benefit 
annually from our satisfaction guarantee— 
NOBODY COMPARES! 


Low-Cost Mobile Cellular Phone 
for Family or Business Use 

A small price to pay for your family's 
safety and well being while on the 
road. If help is needed, the police, a 
tow truck or medical assistance is 
just an in-car phone call away. In- 
cludes full-duplex handsfree, dual 
NAM to save roaming charges and 
30-number memory. #17-1076 
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Readers Talk Back 


Around the world—how? 


You state in "First Ever Around the 
| World Balloon" [Oct. '90] that the bal- 
loon’s mission is a feat that hasn't 
been accomplished *in the 117 years 
since Jules Verne's fictional account of 
an 80-day around-the-world balloon 
jaunt appeared. However, Around the 
World in 80 Days has no balloon se- 
quence in it. Actually, this is surpris- 
ing, considering Verne's interests in 
buoyant flight. 

Kurt R. Stehling, balloon pilot 
Chevy Chase, Md. 


| I and, apparently, other editors have | 


confused the movie with Vernes liter- 
ary work. The rosy flush of embarrass- 


ment tints my face as I apologize to | 


admirers of this great science-fiction 
| writer.—Stuart F. Brown. 


Beefs about Biosphere 2 


From 1985 to 1988 I was air-quality 
task manager for Biosphere 2 at the 
University of Arizona Environmental 
Research Laboratory. The ensuing me- 
dia hype—including your November 
1990 article—has obscured major 
flaws that limit the project's scientific 
value. While it's cloaked in a veil of 
proprietary rights, Biosphere 2 pro- 
fesses to be the alternative solution to 
“big science's" approach to space colo- 
| nization and the study of our planet. 
Constructive scientific criticism— 
while I was at the project and after- 
ward—was met with vehement dis- 


missal. For example, how will carbon | 
dioxide levels be managed for con- | 


trolled plant-growth experiments? 
Will crops be grown outside as a con- 
trol? Will three to four air-volume re- 
| cyclings daily be enough to remove 
isoprene and ethylene, pollutants 
| emitted by plants? Before we can con- 
sider the project as more than trendy 
ecological entertainment, the sponsors 
must learn to accept the probing, 
questioning process that science is all 
about. 

David K. Stumpf, Ph.D., Tucson, Ariz. 


Since 1988 the Biosphere 2 project has 


conducted five closures—with human | 


habitants and plant/soil ecosys- 
tems—of its 17,000-cubic-foot Test 
Module. Air quality measured by the 
project's gas cromotograph / mass spec- 
trometer system—and verified by con- 
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trol runs at outside labs—remained 


well within accepted standards. NASA 
published the results in the book Bio- 


logical Life Support Technology: Com- | 


mercial Opportunities. A/so, Biosphere 
2 doesnt purport to be an alternative 
to big science in the forms of the cy- 
clotron, Hubble telescope, genome re- 
search, or other areas in which it takes 
social infrastructure to advance study 
of the universe. Rather, it is a broad- 
scale effort involving scientists from 
many disciplines for "probing" and 
"questioning" ecological systems in 
Earth's biosphere and those proposed 
for Biosphere 2.—Kathleen A. Dyhr, 
Director of Information Systems, Bio- 
sphere 2 Project, Oracle, Ariz. 


Survival of the chosen 


Thank you for your excerpt on Charles 
Darwin's theories on natural selection 
in *Looking Back" [Nov. '90]. I think 
Darwin probably has rolled over in his 
grave several times since your 1890 
article: Instead of survival of the 
fittest, we now select the children we'll 
keep with birth control. As school test 
scores keep dropping, I wonder 
whether Darwin was correct. 

Thelma M. Noble, Evansville, Ind. 


BMW blunder 


In The 8-Series Arrives item on the 
new BMWs, your writer shows he 
doesn't know a front suspension from 
a rear one [^Automotive Newsfront,” 
Sept. '90]. 

T. Shaw, Dearborn, Mich. 


Inadvertently, a photograph of the | 


BMW's front suspension was swapped 
for one of the rear suspension. We re- 
gret the error. 


Pricey addition 


In “Three Translations of the Family 
Sedan" [Sept. 90], you list under ma- | 
jor options a $405 compact-disc player | 


for the Pontiac Grand Am SE. As a re- 
cent Grand Ат buyer, I checked into 
adding that option to my car: It would 
cost $1,040. But if Pontiac installs it 
prior to dealer delivery, your quoted 
price is correct. If someone were to use 
your articles for direction in buying, 
I'm sure such price differences would 
be of interest. 

Brad Ajango, Marion, Iowa 
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T А terrific radar detector ” 


Gar and Driver 


New ESCORT uses DSP technology for 
incredible warning distance. 


" Nothing else even comes close ” 


BMW Roundel 


SOLO 15 the only radar detector that 
never needs a power cord. 


“ We fell in love at first beep ” 
AutoWeek 


Overwhelm your favorite driver 
with the world’s best radar detectors 


Give The Very Best 

Remember those few times when 
you came up with the perfect gift? 
The recipient was so overwhelmed 
he kept asking how you knew... 

That's the effect our radar detec- 
tors have on drivers, because drivers 
know what the experts say about 
radar detectors. 

Car and Driver called us the “class 
act” in radar detection. And Road & 
Track has rated us “the leader in 
NM oo detector technology." 

pe" We've been over- 
whelming drivers for over 
12 years. Forthe driver on 
your list, no other gift 
is as sure to please. 


The Exclusive Source 

We designed ESCORT, SOLO, and 
PASSPORT, we make them in our 
factory in Cincinnati, and we only sell 
directly to you. Not through stores. 

Our direct connection to you 
assures fast response on orders, on 
questions, and on repairs. We take 
care of everything. 

And by dealing with our knowl- 
edgeable staff, you're assured of 
making the right choice. They'll help 
you select the radar detector that will 
be best for your favorite driver. 


кы! to the right place. 


The exclusive Source: our beadquariers in Cincinnati Ohio. 


Incredibly Easy Shopping 

Just call toll-free (1-800-543-1608). 
You'll avoid traffic jams, parking 
hassles, pushy crowds, and unbear- 
ably long lines. 


— Call toll-free 
1-800-543-1608 


Instead you'll find a friendly radar 
expert who can answer any ques- 
tions you may have. Just pick up the 
phone. We're here 24 hours a day. 

Order before 6:00 PM eastern time 
Monday through Friday and we'll 
ship your package the same day. A 
gift box is available at no charge. 


You Can Have It Tomorrow 

We know that sometimes the 
holidays can sneak up, and waiting 
even a few days for the UPS truck is 
waiting too long. But we've got the 
perfect solution. | 

Through a special arrangement 
with Federal Express we can offer 
their overnight delivery for only 
$14.50. Just call us anytime before 
8:00 PM and your package will arrive 
the next day (except Sun- 
days). If you're a 
last-minute shop- 
per, you've come 


Dobis ali y 
Federal Express is only $14.50. 


Satisfaction Guaranteed 

Here's the best part of all: your 
gift is guaranteed to please. Quite 
simply, if for any reason you're not 
totally satisfied within the first 30 
days, just return your purchase. 

We'll immediately refund all your 
money and all your return shipping 
costs. There are no hidden charges. 
You are also covered by a full one 
year limited warranty. 

We've been delivering on dips 
these promises for over n 
ten years. Call now 4. " 
and see how easy 
gift-giving can be. 


Order today — Call toll-free 


1-800-545-1608 


Call 24 hours, 7 days a week 
Major Credit Cards Accepted 


SOLO? Self-Powered Radar Receiver 
$345 


ESCORT" The Performance Leader 
$295 


PASSPORT® over One Million Sold 
$195 


Ohio residents add 5,5% tax. Prices higher in Canada. 
Standard shipping and handling is $4.50 
or overnight delivery is available for $14.50. 


Cincinnati Microwave 
> Department 601611 
One Microwave Plaza _ 
Cincinnati, Ohio 45249 


© 1990 CMI 


Put Yourself on Top 
of the World with a First Class 
Education in Electronics! 


doas world is the world of electronics. But to be a part of it, you need 
the right kind of training, the training you get from CIE, the training 
that can take you to a fast growing career in business, medicine, science, 
automotive, government, aerospace, computer programming, communica- 


tions and more. 


Specialized Training 

You learn best from a specialist, and 
that's CIE. We're the leader in teaching 
electronics through independent study, 
we teach only electronics and we've 
been doing it for over 50 years. You can 
put that experience to work for you just 
like more than 150,000 CIE graduates 
are currently doing all around the world. 


Practical Training 

You learn best with practical training so 
CIE's Auto-Programmed lessons are 
designed to take you step-by-step, 
principle-by-principle. You also get 
valuable hands-on experience at every 
stage with sophisticated electronics tools 
CIE designed for 

learning. Our 
Microproces- 
sor Training 
Laboratory, 
for example, 
trains you to 
work with a 
broad range of 
computers in a 

way that working 

with a single, stock 
computer simply can't. 


Personalized Training | 

You learn best with flexible training, so 
we let you choose from a broad range of 
courses. You start with what you know, 
a little or a lot, and you go wherever you 
want, as far as you want. With CIE, you 
can even earn your Associate in 
Applied Science Degree in Electronics 
Engineering Technology. Of course, you 
set your own pace, and, if you ever have 
questions or problems, our instructors 
are only a toll-free phone call away. 


NEW Courses 


CIE now offers two new courses: 
Automotive Electronic servicing and 
Computer Operation and Programming 


The First 
step is 
Yours 
To find out 
more, mail in 
the coupon 
below. Or, call 
toll-free 1-800- 
321-2155 (in 
Ohio, 1-800-362- 
2105). We'll send you a 
copy of CIE's school 
catalog and a complete 
package of enroll- 
ment information. 


Û YES! I want to get started. Send me my CIE school catalog including 
details about the Associate Degree program (For your convenience, CIE 


will have a representative contact you — there is no obligation.). 


Print Name 
Address 

City 
Age 


Area Code/Phone No. 


Check box for G.I. Bulletin on Educational Benefits 


CLEVELAND 
INSTITUTE OF 
ELECTRONICS 
1776 East 17th Street 
Cleveland, Ohio 44114 
(216) 781-9400 
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Readers Talk Back 


| After you have purchased a car, the 
| price of installing any additional 


equipment varies by dealer—so it's not 


| something we could report reliably. 


—Norman S. Mayersohn 


Simple or smart? 


“Stay Tuned for Smart TV" [Nov. '90] 
left me concerned: When my 11-year- 


old TV eventually completely fails, I 


hope *dumb" ones will be available. I 
don't need a set that learns my view- 
ing habits because I don't watch the 
same things every week—and I often 
read instead. I don't have cable TV be- 
cause I don't need so many options. 


And I don't own a VCR because my | 


life won't be ruined if I miss a show. 
As for electronic program guides, I al- 
ready have a computer that does that 
and more: It scans listings and selects 
programs, turns the set on, changes 
channels, and adjusts the volume. 
That computer is located between my 
ears. 

Martin A. Snyder, Fremont, Calif. 


With all the wonders we can expect 


| from our TV sets, how about also pre- 


programming daily, weekly, or month- 


ly reminders for chores? Wouldn't it be | 


nice to be reminded pictorially or ver- 

bally by our TVs that this is garbage 
night? 

William E. Berresheim 

Lake Zurich, Ill. 


| Yesterday's tomorrow 


You were bold to excerpt a 1965 piece | 


that predicts automobiles in the 
1970s will travel at 150 mph on high- 
ways with control towers (“Looking 


Back," Oct.]. While the flaws in the | 


old projections can humble present- 
day forecasters, they also remind us 
of our lost possibilities. Without the 
Vietnam War or with different gov- 
ernment policies, who can say that 
author's future vision wouldn't have 
happened? As individuals and as a 
nation, we make decisions daily that 
affect our future. I wonder about the 
paths not taken. 
Arnold Hite 
Associate Professor of Economics 
Baptist College at Charleston 
Charleston, S.C. 


Correction: The Xerox Able 3010 


and 3010 Editor Printer are now sold | 


in the United States [“Electronics 
Newsfront," Nov. 90]. 


Address letters to Readers Talk Back, PoPULAR SCIENCE, 2 
Park Ave., New York, N.Y. 10016. Or fax your letter to us at 
212-779-5468. Letters may be edited for space and clarity. 
We regret that we cannot answer unpublished letters. 


You know Jess, there's aneasier way I aging — : 


Its called CompuServe. The world's most personal computer. Beats running all over the place 
enterprising band of people with personal computers. апа hiding in caves. | А 
We can get you just about anything you want, So call us, today Compuserve 


a lot of it for free, with just a few keystrokes on your 800 848-8199 


““ТОҮОТА'$ REPUTATION CARRIES 
A LOT OF WEIGHT WITH US” 


То many people, nothing's more important than the reliability 
of their pickup — except possibly its capacity for handling 
loads. Toyota pickups, like the 1991 Xtracab Deluxe V6, are leg- 
endary for their strengths in both of these areas. It'll carry 
1,640 Ibs.” or tow 3,5007" There's even a Toyota One Ton model 
that'll haul 2,510 Ibs. and tow 5,000, * Yet, with Toyota's power- 
ful 3.0-liter V6 engine in front of you, оц тау not even notice 
the load behind. That's a big weigh! t off any ones s mind. Call 44 
|- 800- GA OTA if p 1 li 1 " a tr uc k broch ure 0 геп пат 1€ 
А . | 


"Including occupants, equipment and cargo. "*With manual transmission, not to exceed GCWR of 6900 Ibs. (8,600 Ibs.—One Ton). Requires additional 
3,500-Ib. (5,000-Ib.) weight-carrying frame-mounted Class Il (Class Ш) tow hitch. Get More From Life... Buckle Up! © 1990 Toyota Motor Sales, U.S.A., Inc. 


For The Outdoors 


he Times Mirror Magazines Con- 

servation Council was established 

in early 1990. Its purpose: to har- 

ness the influence of the 30 million 
readers of the company's 10 national maga- 
zines to make certain we leave to our children 
a world with the abundant natural resources 
we now enjoy. During its first year, the Coun- 
cil focused on three issues: marine fisheries, 
natural habitats, and public access to public 
lands. We have had success. For example, the 
conservation provisions of the 1990 Farm Bill 
that were the subject of the October editorial 
appearing in these pages were positively influ- 
enced by the response of our readers. 

But more remains to be done. As you read 
this, the 102nd Congress 1s coming into being. 
Through its life, we will continue to focus on 
the conservation of wetlands, restoring marine 
fisheries, and improving responsible public 
access to public lands, and at the same time 
expand our focus to broader objectives. 

First, a look at the issues and what needs do- 
ing. And second, specific things you can do. 
WETLANDS: These natural treasures provide 
habitats for fish and wildlife, affect weather 
patterns, store water, serve as buffers to ero- 
sion during flooding, and act as natural filters 
of pollution. Yet 300,000 to 500,000 acres of 
wetlands disappear each year in the face of 
rapid development and expansion of farmland. 
President Bush pledged to halt the loss of wet- 
lands in his guest editorial in this space in Oc- 
tober. Here are three opportunities to translate 
his pledge into effective action: 

«When the Farmer's Home Administration re- 
possesses a farm after a default on a loan, it 
should place an easement—a legal restraint 
that becomes part of the deed—on the land 
specifying that the wetlands on the property 
cannot be filled. 

The Resolution Trust Corp., formed to bail 
out tottering savings and loan institutions, 15 


also taking title to many properties on which 
borrowers have defaulted and where wetlands 
exist. Similar wetlands-protecting easements 
should be placed there. 

* Wetlands can be created or restored. This can 
help to reverse negative environmental effects 
sometimes associated with development. Such 
à bargain was struck recently by the Army 
Corps of Engineers in approving the 3, 100-acre 
Galena ski resort in Nevada's Tahoe Basin. 
Public sentiment in the area was strongly in fa- 
vor of maintaining the quality of the environ- 
ment, so the Corps specified that the developers 
construct 1] acres of new wetlands and im- 
prove another three acres of shoreline habitat. 
STRIPED BASS: Uncontrolled commercial 
fisheries combined with water pollution and the 
loss of habitats caused East Coast striped bass 
populations to spiral downward in the late 
1970s and early 1980s. Finally, the federal 
government threatened a moratorium on all 
striped bass fishing, which prompted the states 
to enact regulations aimed at bass conservation. 

But it is uncertain if striped bass stocks are 
recovering. In 1989 a reportedly large spawn of 
striped bass occurred in the Chesapeake Bay, 
and state managers began to reopen the fish- 
eries. However, the 1989 spawn may have been 
incorrectly measured, resulting in à possible 
overstatement of its actual size. And the 1990 
spawn apparently has been a failure. Yet state 
managers have continued the 1990 seasons and 
are busy planning 1991 fisheries. 

State regulations are inconsistent. Connecti- 
cut and New Jersey have enacted regulations 
to protect striped bass through the prohibition 
of the sale of the fish; other critical states, such 
as Massachusetts and Maryland, must follow 
suit. Indeed, it may be time for Congress to ap- 
ply the same remedy to the striped bass situa- 
tion that it did to the indiscriminate killing of 
waterfowl a century ago—namely, eliminating 
the incentive to harvest the fish commercially 
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by making their sale illegal. Now ducks for 
market come from farms, a solution that will 
work for striped bass through aquaculture. 
Consistent regulations must be put in place to 
protect this migratory species no matter which 
state's waters it may swim into. 

PUBLIC LANDS ACCESS: One-third of this 
country is owned by the public. But in many 
cases, access is in private ownership. The 
public pays taxes on these lands—$130 mil- 
lion in 1990, for example—yet cannot take 
advantage of their potential for outdoor recre- 
ation. Many solutions have been suggested: 

* Where a federal agency makes payment to a 
local government, that government could be 
required to spend part—perhaps 10 percent 
—of the revenue to create better access to the 
public land. 

* Where landowners are allowed to make use of 
adjacent public lands, they could be required to 
allow the public to cross their land to get to the 
public land. Such a solution would work well 
in the Gallatin Forest in Montana, where a thin 
strip of private land prevents access to 500,000 
acres of national forest. 

• Ассеѕѕ could be improved by the consolida- 
tion of small tracts of public parcels. For exam- 
ple, in one case in Montana, seven 40-acre 
tracts of public land are scattered through 
13,000 acres of privately owned ranch land. 
The tracts could be swapped with the ranch 
owner for one consolidated parcel accessible to 
the public. Similar swaps with many ranchers 
would provide the public with large tracts of 
accessible land, with no one having to trespass 


on private property. 
ACTION YOU CAN TAKE 


"Write your congressman" is standard advice, 
and it certainly can't hurt here. When conser- 
vation matters come to a vote, letters may help 
some issues become law. But needed at the be- 
ginning of the 102nd Congress is help in an 
earlier stage. First, no bill, no matter how wor- 
thy, gets started unless a congressman or sena- 
tor becomes convinced that it is important to 
his constituents. Then he drafts it and becomes 
its champion. In addition, public officials re- 
sponsible for management of federal lands are 
very sensitive to public sentiment and often re- 
allocate money and resources in response to 
public demand. The steps that follow are de- 
signed to influence government at these two 
critical levels. Here is what you can do: 

1. If you are concerned about access to public 
lands, write Director Cy Jamison, Bureau of 


Land Management, Department of the Interior, 
Washington, D.C. 20240 and Chief Dale 
Robertson, U.S. Forest Service, P.O. Box 
96090, Washington, D.C. 20090. To express 
support for conserving wetlands, write Direc- 
tor John Turner, U.S. Fish & Wildlife Service, 
Washington, D.C. 20240. And write Chairman 
Walter Jones, House Committee on Merchant 
Marine and Fisheries, 1334 Longworth Build- 
ing, Washington, D.C. 20515, and Chairman 
Ernest F. Hollings, Senate Commerce Com- 
mittee, 425 Hart Building, Washington, D.C. 
20510, to express your concerns about striped 
bass management. The first three officials 
have direct control over budgets and policies 
involving public land use and wetlands and re- 
act to what they believe to be public sentiment. 
The last two are chairmen of congressional 
committees that have the greatest impact on 
marine fisheries management. 

2. Give us your opinion. We have set up a tele- 
phone survey to find out what you think. If you 
have a touch-tone phone, call 1-900-454-5000. 
You will be guided through a survey and can in- 
dicate your answers by pushing appropriate but- 
tons. The cost is 95 cents a minute, and pro- 
ceeds will be used for wetlands enhancement 
projects undertaken by the U.S. Fish and 
Wildlife Service. You can skip questions you 
are not interested in to reduce the cost of the 
call. At the end of the survey, leave your name 
and address if you want more information. If 
you don't have a touch-tone phone or would 
prefer to write, please do so, giving us your 
thoughts and opinions. Times Mirror Maga- 
zines Conservation Council, 1705 DeSales St. 
NW, Washington, D. C. 20036. 

We will analyze the results of the survey 
and bring them directly to the attention of all 
senators and congressmen whose constituents 
show a strong response. They will also be 
brought to the attention of responsible govern- 
ment officials who can take action based on 
these responses. 

We expect this program to have a signifi- 
cant impact on both legislation considered by 
the 102nd Congress and on the regulatory ac- 
tivities of government bureaus involved in 
conservation issues. Get involved! Remem- 
ber, there are 30 million of us. Working to- 
gether, we can make a difference. 


AREAS 


David B. Rockland 
TMM Conservation Council Exec. Dir. 


MAKE YOUR VOICE HEARD. CALL 1-900-454-5000 
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A Piece of American History. 

The A-2 Leather Flying Jacket is one of 
the most famous pieces of battle gear 
in history. During World War II, the brave 
pilots of the U.S. Army Air Forces relied 
on the A-2 for protection and comfort. 
Worn by the “Flying Tigers" who fought 
over China in P-40 Warhawks. And 
Jimmy Doolittle's B-25 bomber squadron 
that hit Tokyo in a daring raid. Light- 
weight and comfortable yet "tough 
as nails," the A-2 identified its wearer as 
one ofan elite, brave breed of fighting men. 


Genuine Military Issue. 
Not a Commercial Reproduction. 
Cooper Sportswear was an original 

supplier of the A-2's worn by America's 
World War II flying heroes. Now, after 
a 45-year retirement from active duty, 
the U.S. Air Force has recommissioned the 
A-2 and selected Cooper as the official 
Government contractor. Now, you can 
own the very same jacket issued to U:S. Air 
Force pilots. Not a reproduction — tbis 
is the genuine article! Available exclusively 
from Willabee & Ward. 


Proudly Made in tbe U.S.A. 

The Cooper A-2 is made in the U.S.A. 
using materials and production methods 
specified by the U.S. Air Force. Premium 
hand stitched goatskin ensures rugged- 


Normal delivery on phone orders 4-8 business days. 


ness and great looks. Knitted cuffs and 
waist band and a spun cotton-blend lining 
ensure draft-free comfort. Details include 
кашг IN regulation snap-down 
Donee» CoOllar, shoulder epaulets, 
-— and roomy snap-close 
eee pockets. You'll receive a 
-—Á2 certificate of authenticity | 
. Stating that yours is fhe 
U.S. Air Force А-2. Battle-proven and 
built for long life, the Cooper A-2 actually 
gets better-looking with age. 


Payable in Montbly Installments. | 

The Cooper А-2 Leather Flying Jacket | 
can be yours for just $249 (plus $7.50 
shipping and handling) payable in six | 
monthly credit card installments of 
$42.75. Satisfaction guaranteed. If not de- | 
lighted, return in original condition 
within 30 days for exchange or refund. | 
Available in even sizes 34-52 regular and 
long. Call about larger sizes (to 60) avail- | 
able for $50 more. (For best fit, order one 
size larger than your normal jacket size.) | 
Order today. Have questions about sizing? 
Call us - weg fit уон over the phone. | 


YT Tar T РЈ РЕР А, 
у 1 T y 
j Г F a 


THE OFFICIAL MILITARY 15501 
GENUINE LEATHER A-2 FLYING JACKET 


Tbe actual jacket supplied to tbe United States Air Force 


219 19:4) MBI 


m 


Satisfaction 
Guaranteed 


Willabee & Ward | 
47 Richards Avenue 
Norwalk, Conn. 00857 


CALL TOLL-FREE: 1-800-331-185% 
Please send me... “Cooper A-2 Genuine 
Leather Flying Jackets. 
Size (Even sizes 34-52): 1 Regular 
Ll Long 
For each jacket, charge 6 installments of 
$42.75* to my credit card. 

LJ MasterCard (О) VISA 


| 
"| 
| 
| 
L] Discover O Amer. Express Е 
| 
| 
| 
| 
| 


Credit Card? 
Name 

(PLEASE PRINT CLEARLY) 
Address 


City 
State/Zip 


Signature 
(ALL ORDERS SUBJECT TO ACCEPTANCE) 
[]I prefer not to use a credit card and will pay 
by check. Enclosed is my check for $249 plus 
$7.50 shipping/handling, a total of $256.50* | 
for each jacket. 


EDITED BY MARCELLE М. SOVIERO AND JUDITH ANNE YEAPLE 


HAND-BUILT 
ROADSTER 

The Ginetta G33 is the latest offering 
from a group of British entrepreneurs 
that caters to the demands of a 
niche market for exclusive hand-built 
cars. The two-seater is offered with a 
choice of Land Rover lightalloy V8s 
with 3.5- or 3.9-iter displacement. 
The larger fuel-injection engine is 
good for 200 hp, with a top speed 
near 150 mph. Built on a tubulor 
space frame, the car has an alkinde- 
pendent suspension, full disc 
brakes, and anti-roll bars in the 
front and rear. The car isn't avait | xu a D NN = 
able іп ће United States, | С 99 dp. с RR EE ore vee УШТАРЫ SLSR ESN 


my 


duc eer ЫДА DR 


RIDING ON RAYS 
Despite unexpected head winds and thunderstorms, the aircraft Sun-Seeker com- 
pleted a 2,467-mile route across the southern United States in August in less than 
120 hours, powered only by ће battery-charging solar cells (spread over 
its wings) plus updratts. The amorphous silicon solar cells, devel- 
oped by Sanyo, are extremely lightweight and flexible. Eric 
Raymond, of Lake Elsinore, Calif., designed and 
piloted the 195-pound craft. 


PORTABLE 
STEREO 


Prefer a digital stereo system around 
your waist while you jog? Try Sony's 
model TCD-D3 Walkman: a portable 

version of a high-performance digital- 
audio-tape stereo. It offers CD-quality 
recording and playback. $850. 


FLAW FINDER 


Engineers and technicians rely on 

nondestructive testing to detect inter- 

nal corrosion in everything from 

bridges to chemical storage tanks. 

Now Quantum, a compact testing in- 

strument developed by Du Pont, 

; xx 6a makes the job easier with an LCD 

esce. | | А | display and push-button controls. 
equi FIN Weighing less than three pounds, | 

the hand-held battery-powered unit 

combines an ultrasonic flaw detector, 

thickness gauge, and data and im- 

age logger. Price: $6,500. 


SONY 
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QUIET RIDE’ 


Honda Marine in Duluth, Ga., has in- 
troduced its first four-stroke out- 
board motors in 35- and 45-horse- 
power models. The engines are 
quieter than two-stroke models, ac- 
cording to Honda, and reduce ex- 
haust emissions because gasoline 
and oil are kept separate. Intake si- 
lencers and molded valve covers fur- 
ther reduce noise. Acceleration in 
the three-cylinder engines gets a 
boost from triple carburetors and 
hemispherical combustion cham- 
bers. Price: $3,800 to $5,100, 


depending on options. 


MIGHTY MITER BLADE 

Vermont American claims its new blade for power miter saws has two benefits: 
Every other tooth has a three-sided surtace, reducing the load per tooth for greater 
stability. Other design features reduce the blade’s potential to kick back. The 
Dyanite carbide teeth are said to stay sharp up to five times longer than conven- 
tional tungsten carbide teeth. 


i E g 27098 zh. L nuca cb 7" А 
wer ee s : ualere ien РРР Ls Те 


DESKTOP LAP-TOP 
Features once available only in desktop PCs are now available in laptops. Epson 
America's Equity LI-386SX lap-top computer is equipped with Intel's 80386SX 
microprocessor and two megabytes of random-access memory. The 
unit's modular design makes it easy to remove the 20- or 40- 
megabyte hard disk drive for use with a desktop PC. For en- 
hanced performance, an 803875Х math coproces- 
sor can be added. Price: $5,298. 


As quickly as you can say “Channel 
10,” your VCR starts programming. 
The synthesized voice from 
Matsushita’s VCR asks for instruc- 
tions then executes your spoken 
commands. There is no need to | | — 
“pre-register” your voice, and results кт | эь и ae 
are verified on the unit's LCD display. Ema mv | ы. i 
It will soon be available in Japan. 


= 
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SHADES 


Whether you're water skiing or free- 
fall jumping, Killy Technical Eyewear 
stays in place. The glasses, avail- 
able with or without prescription $ 
lenses, feature a shock-absorbing 
nosepiece and close-fitting ear 
pieces. Killy Technical Eyewear, 35 
Leveroni Court, Suite 204, Novato, 
Calif. 94949. Price: $290 to $345. 


Use Super Sawcat's adjustable 
depth scale for cutting various thick- 
nesses of wood, and the handle po | 
sition will adjust too, for a more | 
comfortable grip. The Black & 
Decker saw’s electric brake stops 
the blade in two seconds. 


| 
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Dow Chemical's Insulating бйр Panels protect against inadvertent construc- 
fion damage. They incorporate a matrix of horizontal and vertical channels that 
both insulate and drain water while a filtration fabric on the face of the panels 
keeps earth from blocking those channels. The Panels come in three thicknesses, 


МАМУ 


WING 


Radarfoiling capabilities and greater 
speed are promised with ће А-1 2 
Avenger, the Navy's successor to its 


| 
| 
ATTACK 
| 


A-6E Intruder attack aircraft. 
Developed by McDonnell Douglas 
and General Dynamics, the flying 
wing will carry a crew of two and 
more weapons than the A-6E. Pic 
tured here is a model; six planes are 
under construction, and the Navy 
plans to buy а total of 620 aircraft. 


KEITH TOLMAN 


No-WATER 
SNORKEL 
Swallowing water? Hyperven- 
tilating? Reduce both with the Div- 
Aire snorkel. Its intake and exhaust 
valve system seals the snorkel dur- 
ing shallow dives, and an internal 
deflector makes it easy to clear wo- 
ter that may enter during deeper 
dives. Fresh air remains in the top 
of the snorkel, reducing the poten: 
tial for hyperventilation. Industrial 
Design Group, 3285 Martin Rd., 
N110, Walled Lake, Mich. 48088. 
Price: about $55. 


| Woopsv 
WALKER 


Forestry workers may be the first to 
use this prototype walking vehicle by 
Virginia Polytechnic Institute and 
State University and Adaptive Mo- 
chine Technologies of Columhus, 
Ohio. Unlike wheeled vehicles that 
dig ruts and are limited to relatively 
smooth, hard surfaces, this vehicle 
can lumber over soft, wet ground 
and negotiate ledges three feet high, 
thanks to more than 100 sensors on 
its legs and body. 


ТҮГҮ. 


NORMAN с MAYERSOHN _ 


SUPER SUIT 
An alternative to leather riding wear, the Kevlar aramid fiber CP-1 motorcycle suit 
| gives riders a fighting chance against road abrasion. According to the moker, the 
suit's multilayered fabric has exceptional tear strength and a stretchy, comfortable 
| fit. Motoport, 7720B ElCamino Real, Rancho La Costa, Calif. 92009. Price: $799. 
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M S 
| SPACE TAXI 
ANTENNA | — This minishuttle may someday ferry | 
EC | cargo and people to and from the 

| TESTER space station Freedom. Called the 

| At this compact antenna range, one HL-20, the 30-footlong mock-up 
of the world’s largest, Army engi- was submitted by North Carolina's 
neers measure how a military vehi- State University and Agricultural and 
cde affects the performance of its Technical University to be consid- 
own communications antenna. ered for NASA's Personnel Launch 
Signals aimed at the 7 54oot-diame- System. Like the space shuttle, the | 
ter dish reflect back to the vehicle, HL-20 would lift off vertically, but 

| which is held at various angles on a land on a runway. | 


42-foot positioner, simulating post 
tions encountered in varying terrain 
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Quick 
CHANGER 

Changing a motorcycle tire con be a 
grueling job. Now there's о do-it-all 
tool that offers an alternative to the 
tire iron. The Tire Wizard reconfig- 
ures itself to get tires on and off and 
is small enough to carry with you. It 
is particularly useful for unseating 
the tire’s bead from the edge of the 
rim. Z-Lift, Department 1619, Box 
2642, Winnetka, Calif. 91306. 
Price: about $68. 
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PHONE FOR THE DEAF - 


Hearing-impaired people may someday communicate by phone, thanks to a pro- 
ject at British Telecom Research and Technology in Suffolk, England. The experi- 
mental system, which has a six-centimeter-square television screen and a video 
camera, transmits moving cartoonlike images of hand and facial movements. 


DAVID GITTENS 


FLYING 
DOCTORS 

Medical personnel could reach the 
sick or injured more quickly and eas- 
ily with this short-take-off-andHand- 
ing gyroplane. With a maximum 
speed of 125 mph and range of 
335 miles, the craft can also be out- 
fitted for intelligence gathering, crop 
dusting, and recreation. Gyro 2000 


Inc., 1000 Pan American Freeway 
N.E., Albuquerque, N.M. 87113. 


PREVENTION 

If you've got a flooding problem, 
the $15 Sonin Floodwatch will de- 
tect it. The main unit of the two-part 
device houses the detection circuitry, 
alarm, and battery. The second, 
smaller unit contains the water con- 
tacts and cable attachment. When 
the smaller unit comes in contact 
with water—in the laundry room, 
basement, or from an overflowing 
bathtub—an 85-decibel alarm 
sounds. Sonin Inc., 672 White 
Plains Rd., Scarsdale, N.Y. 10583. 


THE BIG 
SQUEEZE 

This vertical glue press simplifies the 
assembly of wood strips into large 
panels because it applies balanced 
pressure to all four sides of the 
workpiece. Colled Plano, the press 
consists of several pairs of uprights 
that are fitted to a slotted rail guide 
attached to the wall. Tightening the 
screws applies vertical and lateral 


pressure. SL Innovations AB, Sofors 
15394, 905 90 Umea, Sweden. 


JAAN OUNCE OF 


The Alpine 8080 security system 
provides convenient car protection: 
You can program it from your home. 
The system uses a hand-held remote 
and a control box inside the car to 
arm and disarm the system. Code 
ROM technology enables it to emit 
more than 5,000 trillion code combi- 
nations, making the code virtually 
unbreakable. Alpine Electronics of 
America, Box 2859, Torrance, Calif. 
90509. Price: $460. 


PRÜG — DATE/TIMER CARE 


With the Lanechanger car mirror you 
can see what was once unseeable: 
the blind spot. Used in conjunction 
with the car's rear-view mirror, the 
$13 Lanechanger lets you see both 
sides of your car without turning 
your head. The Lanechanger Inc., 22 
Highway 148, Quyon, Quebec JOX 
2V0, Canada. 


Seal your packages quickly and 
KER iY 7 ema safely with the Easy packer adhe- 
a то oS sive tape dispenser. When you've 

O BW on dispensed the amount of tape you 
need, push the red button and an 
internal, fully concealed razor blade 
USES. ep c A о. зе. x Ч slices off the adhesive strip. Self- 
Sd Medi i idum = Pe Son De Cente eie d a e lessiaan Мап Co. Ltd., Box 94-81, 
Toipei, Taiwan. 


The Ghia Seeka, based on Ford of 
Europe’s Escort wagon, includes 
some far-out features: a flip-top lug- 
gage container with a pul out 
awning, а detachable load floor that 
doubles as a picnic table, a built-in 
barbecue, and an instrument-panel- 
mounted fax machine. The concept 
recreational vehicle has a 90-hp 1.8- 
liter turbocharged diesel engine. 


CHEAP DISH 


Unlike most solar concentrators, 
which use glass mirrors, this dish 
was made with a stainless-steel 
sheet only 1.000 inch thick and 
molded into a parabolic shape. А 
shiny polymer film creates the re- 
flective surface. Made by Solar 
Kinetics of Dallas for Sandia No- 
tional Laboratories, the light- 
weight, inexpensive dish may help 
make solar-generated electricity 
more economical. 
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TRAVELING 
LUNCH BOX 


The Car Bar could be the answer to 
eating on the go. The portable, per- 
sonal “kitchen” plugs into your car's 
cigarette lighter to chill fresh fruit or 
heat home-cooked meals. The unit 
maintains a desired temperature for 
additional use away from your car. 
One switch controls heating and 
cooling. Price: $279. Beverly Hills 
Motoring Accessories, 200 

S. Robertson Blvd., Beverly Hills, 
Calif. 90211. 


ALL 
COVERING 


Instead of replastering, smooth over 
woll and ceiling imperfections with 
CoverAge, a stuccolike wall cover- 
ing made from recycled paper and 
wood chips. It is applied like wallpa- 
per and painted over. A 1 10foot 
roll costs about $30. CoverAge Inc., 
Box 8498, Warwick, R.I. 02888. 
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BENDABLE 
BIKE 

It's no mere folding bike, say ће 
British makers, but a mountain bike 
that folds. Remove the front wheel, 
flip two quick-release levers and a 
locking bolt, and in 20 seconds the 
Rudge Bi-Frame collapses into а flat, 
three-foot square. No tools are re- 
quired. The 32-pound bike has 26- 
inch wheels, cantilever brakes, and 
an 18- or 21-gear derailleur. Raleigh 
Industries Ltd., Triumph Rd., 
Nottingham NG7 2DD, England. 


Атом well-balanced and light- 
weight cordless staple gun fires 
standard Ve to “winch staples as 
fast as one per second and up to 
750 per charge of the 7.2-volt bat- 
tery. The model ETC-50 gun lists for 
$105; the battery and charger are 
sold separately for $50 each. Arrow 
Fastener Co., 271 Mayhill St., 
Saddle Brook, N.J. 07662. 


Russo- 
AMERICAN 


JET 


A U.S.-U.S.S.R. joint venture recently 
unveiled a mock-up of a proposed 
supersonic business jet that will fly at 
Mach 2.2 and согу up to 19 pas- 
sengers plus the crew. Developed by 
Gulfstream Aerospace Corp. and 
Sukhoi Design Bureau, the three-en- 
gine jet will be equipped with o 
noise- and emissions-reduction sys- 
tem and should be available before 
the turn of the century. Price: 
$50,000,000. 


GET A GRIP 


Rescue your car from mud and snow 
with Slip-Grip tire-traction dips that 
fasten onto your rear tires. As you 
drive over the center portion, the 
side arms are compressed inward on 
the tire walls, creating a tight hold. 
When you drive off the device, the 
pressure is released. Price: $15. 
Beaco Industries, 444 N. Cedar Lake 
Rd., Round Lake, Ill. 60073. 


SMALL TALK 


Mitsubishi's model 3000 cellular 
phone weighs just 10 ounces and 
fits easily into a shirt pocket. But 
while the phone's size has shrunk, 
its standard battery enables you to 
talk 60 percent longer than you 
could with the closest-size competi- 
tor, the company claims. Price: 
$1,499. Also available is an ex- 
tendedife battery that almost dou- 
bles your phone time. 


POWER 
PINBALL 


Now people with physical disabilities 
can play pinball with ArcadeAccess, а 
remote-controlled wheelchair-accessi- 
ble pinball machine. ArcadeAccess re- 
sponds to virtually any controllable 
command—even a puff of air ог 
the blink of an eyelash. The system 
uses microprocessors to convert sig- 
nals to infrared light pulses, then 
back again to control the machine’s 
functions. The Silverthorn Group, 
Box 8, Brinklow, Md. 20862. 
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TACKED-UP 


The latest mega-skyscraper proposal is the Dynamic Intelligent Building, a 200- 
story structure to be erected in Japan. The plans call for twelve 50-story cylindri- 
col units stacked in four levels and topped with a geodesic dome. The builder, 
Kajima Corp. of Tokyo, will equip the building with an earthquake-esistance sys- 
tem that uses massive weights to counteract external forces on the building. 
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Porter Cable's Speedmatic 3'4-hp 
plunge router is designed to tackle 
demanding jobs. The unique armo- 

ture shaft design holds the bear- 
ings doser to the bit, reducing vibra- 
tion and wear. A quick-release lever 
for changing the base position is 
conveniently located on the han- 
dles. Price: S400. 
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Very Day. 
lot An Everyday Ск. 


* Exclusive Chevy Duragrille. ° Insta-Trac™ standard on all 4x4 models. 
* More standard horsepower than Ford. * Bigger standard payload than Ford. 
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Based on 1989 light-duty truck registration data Lets get it together... buckle up 

"Two-wheel-drive payload. Includes cargo, equipment and passengers 

Chevrolet and the Chevrolet emblem are registered trademarks and Chevy is a trademark of the GM Corp. | 
c 1990 GM Corp All Rights Reserved. See your Chevrolet dealer for terms of this limited warranty 


i| 


, RTO BUMPER 
З YEAR/50,000 MILE WARRANTY 


Chevy Work Truck. From its standard 1760-Ib. payload* to its exclusive two-tier loading, 
Chevy Work Truck works harder for you than Ford. With more standard horsepower. More total cab 
room. More ground clearance. And a bigger, heavier frame. No wonder more hardworking 
truck owners switched to Chevy last year than to any other truck.’ 


eat 


More People Are Winning With ~~ of America. TODAY'S TRUCK IS CHEVROLET." 


Ву DAWN STOVER with Stuart F. Brown and Vernon M. Church 


Magellan is transmitting images of Venusian impact craters (le 


Venus up cose 


NASA's Magellan space probe has 
been both delighting scientists and 
exasperating engineers as it beams 
its high-resolution terrain-mapping 
radar down through the dense, cloudy 
atmosphere obscuring the hot planet's 
surface from ordinary video cameras. 
The delight stems from the un- 
precedented quality—both in clarity 
and content—of the images the craft 


is sending home to Earth. With their | 


ability to resolve features as much as 
100 times finer than those charted in 
previous radar surveys of Venus, Ma- 
gellan’s sensors are providing plane- 
tary geologists with a wealth of clues 
апа puzzles about the forces that 
have forged the planet’s tantalizingly 
distinctive topography. 

At the same time, nerves have been 
strained by communications lapses 
that occurred when independent- 
minded Magellan inexplicably turned 
itself away from Earth on two occa- 
sions since it began orbiting Venus 
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last August. Rewritten software in- 
structions have increased scientists' 
confidence in the mission, but nobody 
has really smoked out the gremlin 
in the satellite. 

Meanwhile, the crisp black-and- 
white images keep streaming in tothe 


Jet Propulsion Laboratory. There they 


are assembled into mosaics of a land- 
scape the scientists admire for its 
sharp features untouched by the wa- 
ter erosion that has worn the tooth 
from Earth's geologic complexion. The 
probe's schedule included a two-week 
vacation from mapping duties in early 
November as Earth and Venus ap- 
proached their maximum distance 
from each other and the sun passed 
almost in between, degrading the ra- 
dio link with mission control. 


Buckyball 


In 1985, scientists predicted the 
existence of a new form of carbon—a 
giant molecule made of 60 carbon 
atoms arranged in the shape of a soc- 


э (right) 


ma DN А :J 
aS. TEENS | Еа. E 
unlike any formations on Earth. 


cer ball. À paper published that year 
dubbed the molecule *Buckminster- 
fullerene" in honor of Richard Buck- 
minster Fuller, the inventor of the 
geodesic dome; only one other paper 
has been cited more often in the 
chemical literature during the past 
five years. Now a team of physicists 
from Arizona and Germany has final- 
ly confirmed the existence of the mol- 
есше, affectionately known as “Bucky- 
ball,” and discovered an easy way to 
synthesize it. 

In 1983, Donald R. Huffman and 
Wolfgang Kratschmer were studying 
the ultraviolet spectra of graphite 
smoke, hoping to learn something 
about the composition of interstellar 
dust, when they noticed some unusu- 
al absorption patterns. But Huffman, 
a professor of physics at the Universi- 
ty of Arizona, and Kratschmer, of the 
Max Planck Institute for Nuclear 
Physics in Heidelberg, Germany, 
didn't understand what they had seen 
until 1985, when they read the de- 
scriptions of Buckyball published by a 
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| the benzene, forming a reddish-brown 


Science Newsfront 


team of chemists from Rice Universi- 


| ty in Houston and the University of 


Sussex in England. 
Huffman, Krátschmer, and two 


graduate students working with them 


were convinced that the soot they had 
made contained the 60-atom mole- 
cules described in the paper. ^We real- 


ized how we could separate out the C- | 


60 component from the soot," recalls 
Huffman. First, they vaporized pure 


| graphite rods in a helium-filled cham- 
ber under low pressure. They scraped | 


the resulting black soot out of the 
chamber and mixed it with benzene. 
The carbon-60 molecules dissolved in 


Consumers want products that can be recy- 
cled, and legislators are listening. The 
House of Representatives is considering 

|. amendments to the Solid Waste Disposal 

| Act that may require manufacturers to take 
back used products unlikely to be properly 
recycled. And a few states have passed 
laws that may keep refrigerators and other 
large appliances out of landfills. 

But taking apart products for recycling is 
labor-intensive. The solution: designing 
products for disassembly. In Europe, a sub- 
sidiary of Electrolux Corp. is selling a dish- 
washer designed for disassembly (or DFD), 
and BMW has built a pilot disassembly line 
['Recycling the Car," Dec. '90]. In the United 
States, Great British Kettles recently intro- 
duced a DFD electric teapot (above) made 

| of recyclable engineered thermoplastics. 

Polymer Solutions, a joint venture of GE 
Plastics and Fitch RichardsonSmith, de- 
signed and engineered the U Kettle, which 
sells for $50 to $80. “It snaps together,” ex- 
plains Thomas J. David, president of Poly- 
mer Solutions. A recycler won't have to re- 
move screws; he'll simply break the kettle 
apart at its snap-fits. The kettle's designers 
used only a few kinds of plastic, consolidat- 
ed parts as much as possible, and molded 
logos into the parts to identify break points 
and to make sorting easier. 

“We've found that designing for disassem- 
bly also makes the product easier to assem- 
ble," says David. That helps manufacturers 

| save money. Another financial incentive: 

| Research shows consumers are willing to 
pay 10 to 15 percent more for products that 
are recyclable.—Dawn Stover 
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liquid, while the rest of the soot fell to 


the bottom of the test tube. The physi- 
cists squirted a bit of liquid onto a 
slide and dried it gently, leaving be- 
hind a residue containing carbon-60 
crystals as well as a few elongated 70- 
atom carbon molecules that resem- 
bled rugby balls. 

Now that chemists know how to 
synthesize the Buckyball molecule, 
they can modify it to create new chem- 
icals—by encapsulating atoms and 
molecules inside the spherical cage, 
for example. 

Scientists still haven't spotted any 
Buckminsterfullerene in space; they 
had expected to find it in abundance 


—————————————— 


HEATING ELEMENT 


MITCHELL J. ALBALA 


| cist John Simpson, leader of а | 
five-nation team of scientists who | 


around carbon-rich stars. Huffman | 
and colleagve Peter F. Bernath re- | 


cently took a sample of the new car- 
bon up to Kitt Peak National Ob- 
servatory in Arizona, where they 
examined its infrared spectrum with 
the solar telescope's spectrometer. 
Now they know exactly what to look 
for in space. 


$un spotter 


On its Oct. 6, 1990, mission, the space 
shuttle Discovery launched a craft 
built by the European Space Agency 


to look at the sun from a new and | 


promising angle: the region of space 
above its poles. There the virtual ab- 
sence of the yellow star's powerful 
magnetic field permits instruments to 
gather a much clearer picture of the 
behavior of the solar wind, solar and 
galactic radiation, cosmic dust, and 
solar-interplanetary magnetic fields. 
These phenomena are difficult to 
study in the narrow ecliptic plane in 
which Earth and the other planets or- 
bit the sun. 

"This will give us our first three- 
dimensional look at the вип,” ex- 
plains University of Chicago physi- 


built some of the instruments that 


| are aboard the Ulysses spacecraft. 
| "Until now we've been trapped with- 


in the sun's magnetic influence. For 
the first time, we will directly study 


| the sun's polar regions and the inter- 


stellar particles that are screened 
out of the ecliptic plane." 

The “solar polar" mission Ulysses 
has embarked upon is one of the most 
hazardous ever attempted. Following 
the shuttle launch into Earth orbit, 
three more booster rockets were fired 
to put Ulysses on a trajectory for Jup- 
iter, which it will approach in Febru- 
ary 1992. Looping around the giant 
planet, the probe's path will be bent 
by the planet's immense gravity out 
of the ecliptic plane and back toward 
the sun. In July 1994 the craft will 
pass 200 million miles below the 
sun's south pole, then circle around 
for a pass above its north pole in 
1995. 

“Even minute changes in the sun 
can have big effects on Earth," says 
Simpson. "These range from electrical 
storms to the ice ages. Understanding 
the sun even a little better can be 
very important." 

А particularly exciting payoff from 
Ulysses' long flight could be the detec- 
tion of gravity waves. Einstein pre- 
dicted their existence, but no instru- 
ment has yet recorded them. 


By DAWN STOVER 


hen Dave Archer paints, he wears 
huge, insulated rubber boots with 
rounded toes. He tried wearing 


pointed shoes once, but electricity came 
out of his toes. And when he wore boots 
with nails in the soles, he burned the bot- 
toms of his feet. 

Archer paints using a seven-foot Tesla 
coil that generates 1.5 million volts of elec- 
tricity. His "canvas" is a sheet of glass 
—which can be as large as four feet by 
eight feet—placed on ceramic insulators. 
Suspended above the canvas is a "light- 
ning brush," an insulated rod with which 
Archer guides a needle-sharp point. He 
can adjust the size of the bolts that shoot 
out of the tip of his brush —from a tiny 
spark to a "ripper" that will knock bits of 
concrete out of his studio floor. 

Archer slathers paint on the glass, then 
zaps it with electricity to create the colorful 
nebulae that are his trademark. Adding 
methyl alcohol makes the paint burst into 
flames and vaporize on the glass. When 
Archer is satisfied with the effect, he lets 
the paint dry. Later, he uses conventional 
techniques to paint cratered moons and lu- 
minous planets among the nebulae. “I like 
the fact that the clouds are uncontrolled 
and the planets are totally controlled," he 
says. All of the painting is done on the 
back of the glass, which is eventually coat- 
ed with layer upon layer of black paint. 

Archer began painting on glass 20 years 
ago. A friend of his, artist Ron Russell, had 
used a sheet of glass as a makeshift pa- 
lette. He was about to throw it away, but 
he turned it over and liked what he saw. 
The "painting" later won an award. 

The two friends set up a studio to experi- 
ment with reverse glass painting. They 
blew air on paint, lit it on fire, and tried out 
other effects. At first, they worked mainly 
on landscapes. "The sky was the most in- 
teresting part for me," says Archer. As the 
months passed, the landscapes evolved 
into skyscapes. The skies grew darker, 
and the moon and stars appeared. 

The ground had almost completely van- 
ished by the time Archer encountered his 
first Tesla coil. It was at the Bootleggers' 
Ball, a wild party in Californias Sonoma 
Valley. One of his friends had built a small 
Tesla coil for the occasion; standing near 
it, he brandished a bulb lit by his electri- 
fied body. (This trick is popular among 
Tesla-coil hobbyists. Another favorite: dis- 
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Dave Archer paints with a “lightning brush" that discharges electricity. "When | turn it on full 


BILLY HUSTACE 


1 


pow- 


er, | see nine-foot snakes writhing around," he says. Above is a recent work called "Other Worlds." 


charging sparks from the fingertips.) The 
performance was a turning point for Arch- 
er's career; he had just tossed 800 paint- 
ings into the dump. 

Archer began experimenting with the 
three-foot coil, energizing puddles of paint 
on insulated glass. His early works "looked 
like potatoes with hairy roots." Archer now 
owns five Tesla coils, all built by William C. 
Wysock, president of Tesla Technology 
Research in Monrovia, Calif. Some of Wy- 
Sock's custom-designed coils have ap- 
peared in movies, but most of his clients 
are private experimenters. Invented by 
Nikola Tesla 100 years ago, the Tesla coil 
stil has many admirers. At least three or- 
ganizations—the Tesla Memorial Society, 
the International Tesla Society, and the 
Tesla Coil Builders Association—are en- 
tirely devoted to the inventor and his work. 

Tesla devised the alternating-current 
motor and licensed his patents to George 
Westinghouse, who used them to build the 
first turbine generators at Niagara Falls. In 
the late 1800s, Tesla patented remote- 
control devices, discovered that cryogenic 
cooling reduces resistance in electrical cir- 


cuits, and gave lectures on radio circuitry 
several years before Marconi demonstrat- 
ed a wireless transmission. But the genius 
was also an eccentric who ate every meal 
in a restaurant (dressed in a tuxedo), ab- 
horred pearl earrings, and once created a 
minor earthquake in Manhattan. 

A Tesla coil is an air-core transformer 
used in connection with a spark gap and 
capacitor to produce a high voltage at high 
frequency. Tesla's intent was to build a 
transformer that could send wireless pow- 
er around the world. In 1899 he built the 
world's largest coil in Colorado Springs, 
Colo. It was 52 feet in diameter, and it dis- 
charged 12 million volts of electricity, send- 
ing bolts of lightning 135 feet into the air. 
The thunder could be heard for miles. 

Archer's coil produces similar effects on 
a smaller scale. "It smells like a thunder- 
storm," he reports, and the crackling has 
caused some hearing loss. A ceiling fan 
disperses some of the ozone the coil cre- 


ates, and Archer holds a ground wire while | 


he works, but he has suffered a few burns. 
"| have a machine whose sole purpose is 
to release energy," says the artist. 
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Fish television is the invention of Dr. 
Jules Jaffe of the Scripps Institution 
of Oceanography in La Jolla, Calif. 
F-TV, as Jaffe calls it, is a new tool 
that may soon allow biological 
oceanographers to study communities 
of fish and other underwater animals 
in a way never before possible. 
Unlike traditional sonar (sound 
navigation and ranging), which works 
only in two dimensions, F-TV uses a 
sonar array that produces a "cone of 
sound." When the sound waves strike 
objects in the water, they are reflected 
and recorded by a computer. The re- 
flections are analyzed and displayed 
as blips on a screen. These blips. are 


| colored to indicate the positions of 


marine animals in three dimensions. 
^A lot of the organisms move up and 


| down in the water column, and the 


idea is to track one during its day," 
says Jaffe. “The sampling techniques 
used now are totally inadequate to 
monitor [those movements]." By ob- 
serving animals as they move through- 
out their natural habitat, instead of 
simply collecting them, scientists will 
be able to study how various communi- 
ties interact over time and distance. 
Jaffe, who recently received nearly 
half a million dollars from the Na- 
tional Science Foundation to develop 
F-TV, is operating a prototype system 
in a 5,000-gallon tank. Later, he'll 
take his equipment to sea. The first 
test will likely be an examination of 


| the underwater canyons near Scripps. 
In the future, F-TV may help fishing 


boats avoid dolphins as they haul in 
their tuna nets. 


| A step forward 


Sixth-grader Sarah East was born 
with a small foot attached where her 
knee should have been, but she want- 
ed to run. When she asked John 
Sabolich of the Sabolich Prosthetic & 
Research Center in Oklahoma City to 
help, he developed an artificial knee 


that snapped back into place after 


each stride. East, whose foot was am- 
putated, now not only runs, but also 


bicycles and hangs upside down from | 


swing sets. But Sabolich isn't com- 
pletely satisfied. He has asked East 
and 19 other people to test a new in- 


| vention—a device that helps am- 


putees "feel" their feet. 


The Sabolich Sense-of-Feel System | 


| uses as many as eight pressure trans- 


ducers implanted in the sole of the | 


amputee’s artificial foot (see drawing 
above). Pressing on these transducers 
sends signals to a pager-sized elec- 
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Science Newsfront 
Fish TV 


tronic interface 
that stimulates 
electrodes placed 
against the pa- 
tient's skin in the 
socket of the arti- 
ficial leg. “The 
harder you press, 
the more signal 
you get,” says 
Sabolich. Press- 
ing on the toe 
sends signals to 
the front of the 
leg; pressing on 
the heel sends 
signals to the 
back of the leg. 
The electrodes 
produce a tin- 
gling feeling sim- 
ilar to what you 
experience when 
your leg falls 
asleep. 

Some ampu- 
tees say Sense-of- 
Feel helps them 
maintain their 
balance. “Now 
when I two-step, 
I know where my 
foot is,” says Hol- 
ley Howard, a 
former dance in- 
structor who lost 
her leg in a boat- 
ing accident. Dia- 
betics who have 
trouble balancing 
can also use the 
system— wearing 
the transducers 
inside their shoes. 

In some pa- 
tients, Sense-of-Feel appears to re- 
duce phantom pain—an inexplicable 


sensation of pain in a missing limb. | 
But it's the psychological effects that 


are most important to the people who 
have tried the system. "To be able to 
go from the accelerator pedal to the 
brake and to feel it—that almost 
brought tears to my eyes," says 
Chuck Tiemann, who lost both a leg 
and an arm in an electrical accident, 
but remains active in sports. Tiemann 
is also experimenting with a pro- 
totype Sense-of-Feel hand—sensors 
in the thumb and index finger allow 
him to "feel" whatever he's holding. “Т 
never dreamed Га be able to feel a 
pencil again," he says. Eventually, 
Sense-of-Feel may also be modified to 
detect heat and sharp objects. 
Prosthetists have experimented 
with feedback devices for more than 
20 years; most have proved unreliable 


Chuck Tiemann, who lost his left arm and right leg in an electrical acci- 
dent in 1980, gives his prostheses a workout—even sliding into 
bases. The Sabolich Sense-of-Feel System “allows me to be a regular 
dad again, and play with my kids,” he says. 


Lm = 


and too heavy to be practical. Sabo- | 


lich hopes that miniaturized electron- 


ic circuitry will make his invention | 


small enough to be built into a leg. 


Unfortunately, it's often only the | 


young, athletic amputees like Tie- 
mann who are encouraged to take ad- 
vantage of the latest technology, al- 
though advanced prostheses made 
with lightweight composite materials 
and flexible sockets are widely avail- 
able. There's even a waterproof Swim- 
Limb that can be worn in a shower or 
pool, recently invented by Carlo Ma- 


rano of The Orthopedic Studio in | 


Brooklyn, N.Y. But advanced pros- | 


theses require careful fitting and cost 
$12,000 to $18,000—about twice as 


much as a basic prosthesis. Equip- | 
ping a leg with the Sense-of-Feel Sys- | 


tem costs an additional $1,400. The 
system will be available early this 
year, but only at Sabolich's clinic. 
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Fashions from Paris 


The exuberant concept cars that have 
been the trademark of the European 
auto show circuit were less numerous 
this year, but more serious. One lead- 
ing example is Renault's Laguna two- 
seat roadster, an electric-blue eye- 
grabber equipped with a sliding 


tonneau that smooths the airflow over | 


the driver and passenger, but other- 


Seat’s modular Proto C (top) = 
transforms body configurations to - 
suit the occasion. The IAD mini — 
MPV project (right), based on a 
Ford Escort platform, seats six 
passengers in three rows. The 
racy Renault Laguna (below) is a 
running prototype and features 
pop-up roll-bar hoops and ultra- 
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wise leaves them exposed. Plan for 
fair-weather excursions: The cover 


slides forward from the rear only to | 


seal the cockpit when the car is 
stopped. Because of the cut-down 
wind screen and open top, special au- 


dio visors are worn by the driver and | 


passenger for eye protection. "Audio" 
refers to the visor's internal speakers, 
which use an infrared link to a 
Philips stereo system located between 


Automotive Newsfront 


the seat backs. Radio station selec- 
tion is displayed by a readout on the 
rear-view mirror. 


The Laguna's basic structural unit | 


is a central cell built up of aluminum- 
and-steel honeycomb panels rigidly 
attached to a tubular subframe an- 
choring the front and rear suspen- 


sions. The exterior skin, seat frames, | 
instrument panel, and front bulkhead | 
are made of carbon fiber and Kevlar | 


aramid-fiber construction. 
The doors open upward and rear- 


ward, although they are almost un- | 


needed in a car so low that it imitates 
the feel of a motorcycle. Safety consid- 
erations include twin roll-bar hoops 
that pop up behind the seats if three 
floor-mounted accelerometers sense a 
rapid change in body angle. The hoops 
are raised by pneumatic jacks charged 
by high-pressure nitrogen tanks. The 
release of the nitrogen is accomplished 
by an explosive-charged valve. 

The Renault is more than a styling 
exercise, being fitted with an amid- 
ships-mounted two-liter 210-horse- 
power four-cylinder engine and a five- 
speed gearbox. Electric-assist power 
rack-and-pinion steering eases the 
chore of directing the 18-inch tires. To- 
tal weight is less than 2,000 pounds. 

Only slightly less dramatic is the 
Proto C unveiled by Spain's Seat, a 


company now wholly owned by Volk- | 


swagen. Proto C is a modular car con- 
cept that converts to a coupe, convert- 


ible, speedster, or recreational vehicle | 


—all accomplished by rearranging a 
few body parts on a common chassis. 
Design and construction of the show- 
piece was done by Italy’s Giugiaro. A 
generous helping of technology from 
Volkswagen opens a number of pos- 
sibilities, including drive trains rang- 


ing from a one-liter four-cylinder to | 
| a 200-hp V6. The egg-shaped Proto C 


is viewed as a possible precursor of 
‘the next generation Seat Ibiza, which 


| is due in 1993. 


Even more pragmatic is a Ford Es- 


cort-based minivan that packs three | 


rows of seating on the subcompact 


chassis. Designed by Britain’s Inter- | 


national Automotive Design, the 
minivan features a central driving po- 
sition (eliminating the need for sepa- 


| | rate left- and right-hand-drive ver- 


sions) and enormous doors. The front 
and rear windows are cleared by sin- 


gle wipers that revolve in a continu- | 


| ous 360-degree sweep. 


m. 


ord performed a lot more 
than a simple nip and tuck 
when it redesigned the 12- 
year-old Crown Victoria and 
Mercury Marquis. A brand- 
new 4.6-liter V8 is mated to 
a stiffened body and re- 
tuned suspension [Detroit 
shifts the Balance of Power," Oct. 
'90]. It's a far more comprehensive 
re-engineering job than the last ex- 


| With 00.34 coefficient of drag, Ford’s new Crown Victoria is sleeker than ever. The V8 gains efficiency friction and improved nde. 


a 3.08:1 final drive ratio (3.27:1 in 
California and 3.55:1 with either the 
trailer-towing package or the touring 
suspension package). This makes 
for some leisurely highway-cruising 
engine rpms, but Ford engineers 
note that some fuel economy was 
sacrificed for improved acceleration. 
The hydraulic transmission is due to 
be replaced quickly with a new elec- 
tronic transmission that is intended 
to improve shift feel. 

suspension tuning proved to be 
one of the more controversial deci- 
sions, mainly because of lingering 
anxiety over offending Ford's big-car 


М CAM DRIVE 


> 


tensive down-sizing prompted by the a CYLINDER customers. Least changed is the 
energy crisis in 1978, when Ford (Г Ее Grand Marquis, which gets a new 
lopped six inches from the wheel- a rear stabilizer bar and a new front 
base of its full-size, full-frame se- | p suspension design. Lowered friction 
dans. The basics of Ford's big car DEEP-SKIRT BLOCK ч W, POWDERED-METAL in the bushings and shock ab- 
remain intact: a rear-drive, live-axle, ——Y CONNECTING RODS sorbers, plus the relocated sway bar, 


full-frame sedan powered by a front- OPTIMIZED COMBUSTION CHAMBER 


mounted fore-and-aft V8 engine. 

The enduring popularity of the tra- 
ditional big sedan can best be put in- 
to perspective by dividing its 3,700- 
pound curb weight and 20-mpg fuel 
economy by six to compute its pas- 
senger-carrying capability. Interest- 
ingly, even the new model's carry- 
over pieces are not all that inefficient: Ford at least managed to 
stay roughly even with the old Crown Victoria and Marquis—an ac- 
complishment partly related to the lighter weight of the new engine. 
Although 3,700 pounds of curb weight doesn't put these cars in the 
lightweight class, they are still lighter than the big Infiniti and Lexus 
models and the larger Mercedes; and both fuel economy and per- 
formance are improved with the new engine. 

The new V8, which debuted in the Lincoln Town Car last year, is 
the first in a new generation of Ford engines that ultimately will in- 
clude four-cylinder, V6, and smaller V8 configurations. Consider- 
able attention has been paid to combustion efficiency and im- 
proved gas flow, with the central theme defined by the aluminum 
overhead-cam cylinder heads, with their fast-burn combustion 
chambers and centrally located spark plugs. Internal crankshaft 
balancing, low reciprocating mass, and a cross-bolted deep-skirt 
block add up to an extremely smooth-running engine, the kind you 
are likely to try to restart when it's already running. 

The four-speed automatic overdrive transmission works through 


FINESSING THE 
FULL-SIZE FORD 


is more in the nature of refinement, 
but the cumulative improvement is 
significant. The cars also get vari- 
able-boost power steering and an in- 
creased caster angle, both contribut- 
ing to a major improvement in 
on-center feel on the highway. The 
upgrades are more noticeable in the 
Crown Victoria, where a slightly 
stiffer suspension contributes to dramatic improvements in steer- 
ing and straight-line highway stability. 

Both cars offer an optional self-leveling rear air suspension and 
tighter overall handling combined with a higher axle ratio and dual 
exhausts and more aggressive tires, with some penalty in ride com- 
fort. The rear air suspension is also available as a separate option. 

For both cars, the improvements add up to a solid, responsive 
feel on the highway and plausible performance when pushed to 
extremes. The brakes also are significantly improved, with four- 
wheel discs, antilock, and traction assist combined as an option. А 
driver's-side air bag is standard, and a passenger-side bag option- 
al. The seats are more supportive, ergonomics are dramatically 
improved, and the interiors are cleaner and less cluttered. One 
neat feature worthy of mention is an adjustable anchor for the up- 
per belt, eliminating neck chafe. 

Thus prepared, Ford's big sedans are ready to take on the '90s 
in a niche where carrying capacity, ride comfort, and interior 
room continue to take precedence. 
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| The car that led the Japanese advance into 
the luxury market is not being completely 
upstaged by its new sibling, the near-exotic 
Acura NSX sports car [Material Wealth,” 
Aug. '90; "Best of What's New," Dec. '90]. 
Four and a half years after the Acura Leg- 
end's introduction, Honda has unveiled its 
second-generation sedan and coupe. Leg- 
end now gets an all-new drive train: a more 
potent 3.2-liter V6 engine that is mounted 
longitudinally instead of transversely. The 
main advantages, say Honda engineers, 
are improved front: rear 
weight distribution (60:40 
versus 65:35 for the first- 
generation car) and re- 
duced engine vibration that is transmitted 
to the body structure. The car retains a 
front-wheel-drive system. 

The result, claims Honda, is more of a 
"driver's car" in the European manner. In a 
test drive in California's Napa Valley, the 
automatic-transmission-equipped sedan 
proved to be a competent performer, with a 

| suspension that provides a firm ride yet 
| doesn't transmit every bump in the road 
surface to the passenger compartment. 
The Legend's power is more than ade- 
quate, though under full acceleration you 
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The Volvo in-line six uses layer- 
cake construction for both rigid- 
ity and ease of casting. 
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are aware that the engine is working hard. 
The new engine produces 200 horsepow- 
er at 5,500 rpm and 210 pound-feet of 
torque at 4,500 rpm. Comparing that with 
the 1990 Legend's 2.7-liter V6 (160 hp at 
5,900 rpm, 162 lb.-ft. of torque at 4,500 
rpm) gives credence to Honda's claim of a 
seven-second 0-to-60-mph sprint. 
Carryover, though improved, features in- 
clude independent double-wishbone front 
and rear suspensions, four-wheel disc 
brakes with an antilock system now stan- 
dard on all models, a stan- 
dard five-speed manual 


For 1991, the LS model adds an air bag for 
the front passenger. 

While the new car is larger than the 
model it replaces—4.3 inches longer and 
2.4 inches wider—it still isn't in the same 
class as the V8-powered Lexus LS 400 
and Infiniti Q45. However, it also isn't in 
their price class: Legend sedans now on 
sale range from $26,800 for the base 
model to $34,200 for the LS. Prices for the 
coupe, scheduled to appear in February, 
have not yet been set.—Hichard L. Stepler 


transmission and an op- | 
tional four-speed automat- | 
ic transmission, and a driver's-side air bag. | 


| Volvo goes straight 
Volvo is bucking a trend by replacing | 


its 2.8-liter V6 engine with an entire- 
ly new three-liter in-line six, a revival 
of the design that has been eclipsed in 
recent years by various V blocks. Vol- 


| vo now acknowledges that the main 


advantage of the old six-cylinder's V 
configuration—short overall length— 
makes little sense for a car with front 
engine and rear drive. In vehicles the 
size of Volvo's 740/760 series, there is 
plenty of room for a long, narrow 
straight-six under the hood. 


One advantage to this all-in-a-row | 


design, out of favor among domestic 
car makers but still a mainstay with 
BMW, Jaguar, and Mercedes-Benz, is 
the inherently low-vibration level of 


| an in-line six, the smoothest of all 


possible combinations. Other theoreti- 
cal advantages: Ап in-line engine 
helps solve some emissions problems 
faced by today's engine designers. It 
reduces thermal loss compared with a 
V6, which dissipates heat between 
two cylinder heads and two exhaust 
tracts. Obviously the challenge of de- 
signing a drive system for two (rather 
than four) overhead camshafts be- 
comes simpler as well. 

The new Volvo effort is quite unlike 
the one-piece cast-iron blocks favored 


| in the old days, however. Volvo builds 


| up the simple shape of the in-line 


block with a complex layer cake of 
forged- and cast-aluminum pieces. 
Both the cylinder head and the block 


itself are two-piece sandwiches, with | 


bearing retainer caps cast in place 
along the split line. 

When all the layers are bolted to- 
gether, the construction promises 
rigidity and accurate bearing align- 
ment, as well as simplifying the cast- 


ing process for some of the pieces. | 


The main bearing "tray" is made of 
forged aluminum. The iron cylinder 
liners are cast in place to reduce the 
potential for leakage. Neither will 


there be leaky gaskets in this engine: 


All of them have been replaced with 
liquid seals. 

The 24-valve cylinder head carries 
two belt-driven camshafts and uses 
pent-roof combustion chambers with 
central spark plugs. A distributorless 
ignition system directs low-voltage 
signals to the half-dozen ignition 
coils, each one positioned directly atop 
a spark plug. The ignition system also 
incorporates two knock sensors, 
which make the long-stroke 10.7:1- 
compression-ratio engine capable of 
running on a range of octane grades. 

All this adds up to a respectable 


J | 204 hp at 6,000 rpm (in European 
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X The new Twin Dual Cam V6 is the most powerful V6 engine ever 
T» double overhead cam engine is a testament to advanced multi- 
* | valve technology. Featuring fast-burn pent roof combustion 
| chambers, centrally located spark plugs, a 925:1 compression 
h ratio and a unique 2-stage, belt-and-chain cam drive sys- 
tem, the Twin Dual Cam V6 is a technical tour de force. 
LI But the real story of this engine is power. Responsive, 
>” ; experience this power and efficiency is іп the 1991 
i. | f. Chevy Lumina Z34. With bodywork influenced 
iB by our NASCAR-winning Luminas, a 
-.  4wheel disc brakes and either a 5-speed 
gearbox or the available electronically 
controlled 4-speed automatic, the 


in a production Chevrolet. This fuel-injected, 3.4-liter, 24-valve, 
efficient? right now power. And the best place to 
sophisticated sport suspension package, 
Lumina Z34 is one serious machine. 
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` But dont take our word for it. Grab hold of 
one. Youll be amazed how it takes the pain 
out of growing up. 


MORE PEOPLE ARE 
WINNING WITH 
THE 
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TODAY'S CHEVROLET * 


"ЕРА est. MPG city 17, highway 26 with optional 4-speed automatic transmission, ^ 
Chevrolet, the Chevrolet emblem and Lumina are registered trademarks and Chevy 
is a trademark of the GM Corp. ©1990 GM Corp. All Rights Reserved. Let's get it together... buckle up 
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SPORT-MINDED SUBARU LEGACY 


Until recently, no matter how hard | tried, | 
could not force my mouth to form the 
words “Subaru” and “Sport Sedan” in the 
same sentence. Now having driven the 
160-horsepower turbocharged Legacy, | 
may be able to pull it off. 

Certainly the essential requirements of 
the genre are all present and accounted 
for on the latest addition 
to the Legacy lineup: four 
valves per cylinder, se- 
quential port fuel injec- 

| tion, four-wheel ventilated disc brakes, 
| four-channel Bosch ABS, all-wheel drive. 
| All of these leading-edge bits pull together 
| harmoniously, delivering a competent and 
| confident mode of rapid transit. 

Most interesting is Subaru's adoption of 
different drive systems for the manual and 
automatic transmission-equipped Legacy 
Sport Sedans. Five-speed cars get a me- 


trim), or 60 hp more than the V6 it re- 
places. A brief test ride in Volvo's new 
960 model sedans in Sweden demon- 
strated that the three-liter six, com- 
bined with the new five-link rear axle 
and an electronically controlled auto- 
matic transmission, makes a combi- 
nation that now sits comfortably 
alongside the best of the European 
luxury cars. It's an extraordinarily 
smooth power plant, with a flat 
torque curve and an effortless power 
range. 

The 960 updates, but does not revo- 


| lutionize, the seven-series Volvo se- 


dans with a slightly more rounded 
shape and some expansion of interior 
room. One particularly nice feature is 
a built-in child seat in the rear that 
disappears into an oversized armrest; 
this is a first for an increasingly pop- 


. ular option. 


Unfortunately, the new six-cylinder 
won't be available to U.S. customers 
for a year. Volvos marketing program 


| puts emphasis on the emerging Euro- 
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chanical center differential with a viscous 
limited-slip feature for both center and rear 
differentials. Cars equipped with the four- 
speed automatic are fitted with viscous cou- 
pling only at the rear differential: The center 
differential uses an electronically controlled 
multi-plate clutch to allocate power. A sol- 
enoid adjusts clutch pressure and thus 
torque distribution. 

The Legacy's reserved 
exterior barely reveals its 
road-taming capabilities. 
If there's any shortfall in the package, it is 
the absence of stimulating mechanical 
feedback, a vital component of sport-sedan | 
personality. A curb weight of 3,100 pounds 
slows down the desired reflexes too. When 
poor weather makes all-wheel drive a ne- 
cessity, the trade-off is worthwhile. The rest | 
of the time, though, I'd prefer drives that are 
light and lively.—Norman S. Mayersohn 


pean common market, which will be 
getting the initial production run of 
the new engine. The United States 
first will get а repowered version of 
the 960, dubbed the 940, with the tur- 
bocharged four-cylinder engine cur- 
rently in the 760 sedan. The turbo 
four-cylinder is still a purposeful pow- 
er plant for the new chassis, but it is 
not quite up to the new six-cylinder in 
delivering smooth power across a 
broad range of speeds. 


Mitsubishi's diamond 


First Honda did it. Then Toyota and 
Nissan. Now add Mitsubishi to the 
list of Japanese manufacturers bring- 
ing luxury sedans to the U.S. market. 
А federalized version of the home- 
market Diamante will go on sale here 


at Mitsubishi stores early in April as | 


| a 1992 model. 


Because the new model will not 


| have its own dealer network, it will 


not hit with quite the impact of the 
Legend, Lexus, or Infiniti. But a pre- 


view of Diamante's technical specifi- | 


cations shows it has the right stuff to 
compete. With a 107-inch wheelbase 
and an overall length of 185 inches, 
the Diamante (or Sigma—the name 
hasn't been finalized) will be offered 
in two flavors: a three-liter twin-cam 
V6-powered sedan and a single-cam 
three-liter V6 version. The former 
produces 210 hp, while the latter de- 
livers 165 hp. À four-speed automatic 
transmission is standard. While 
home-market Diamantes offer an op- 
tional full-time four-wheel-drive sys- 
tem, U.S. models are front-wheel 
drive only. 

One option U.S. models do get is an 
electronic traction-control system. 
Called "traction and trace control" by 
Mitsubishi engineers, the system not 
only senses the need for modulated 


engine power when it detects wheel | 
slip, it also automatically compen- | 


sates when it senses understeer in 
dry driving conditions. The object is to 


enhance handling in all driving condi- 


tions, says Mitsubishi. 


Expect Diamante base prices to be 


in the low to mid-20s. 


Tailpipe clampdown 


Smog-bound California wants future 
automobiles to run even cleaner than 
demanded by the state's current 
tough emissions laws. To achieve this 
goal, California recently adopted 
regulations that replace the current 
uniform pollution standards with a 
complex series of requirements that 
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The faux hardtop Diamante will appear at Mitsubishi dealerships in April 1991 as a 1992 model. 
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Introducing...the revolutionary 
TROY-BILT® 
Mulching Mower. 


Ordinary mowers make work 
for you. They blow the clip- 
pings out the side, and you 
must rake them up. Bagging 
mowers discharge clippings 
_ into a bag, but you've got 
e. to empty it constantly. 


The TROY-BILT® 
Mulching Mower is 


mer 


©1991 Garden Way, Inc. 


"Clippings Disappear! 
Clippings drop out of sight at root level! 


aman in seam 


a radically different and 

better kind of mower, and 
a whole new way to mow 
your lawn! 


It's a time-and- 
work saver, 
because it 
leaves no clip- 
pings. With 
nothing to bag, 
and no need to rake, your 
job's done faster and easier 
than ever before. 


Ban the Bag! 


And your lawn looks better 

than ever, because the clip- 

pings become nitrogen-rich, 

10096 organic fertilizer. You 

feed your lawn automatically 

(and for FREE!) every 
time you mow. 


Even in this huge 
country of ours, 
responsibly recycling 
your clippings with a TROY- 
BILT® Mulching Mower 
does make a difference! 
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Makes FREE fertilizer! 2 
Recycles Ordinary Clippings into | 
Rich Organic Fertilizer! 


Original Patented Blade Design! 
| Cuts & Recuts Clippings Into Tiny Particles! | 


BREAKTHROUGH MOWER ENDS 
& RAKING FOREVER! 


1-800-441-5454 


You сап help ease 
the nation's landfill crisis 
with the TROY-BILT* 
Mulching Mower. 


America has a trash problem, 
with landfills closing for 
good, and no clear alterna- 
tives in sight. Every bag of 
clippings you don't send to 
the landfill helps preserve 
this dwindling resource. 


FREE CATALOG...Call Today! 


or Mail this Coupon! Dept. 3116 


ft 


О YESI Please rush me all the details on the 
Sty TROY-BILT® Mulching Mower...includ- 
ng specifications, a complete Catalog, 
nformation on your Easy Payment Plan, and 
Sour current “OFF-SEASON SAVINGS" 
A3116 
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Automotive Newsfront 


THE FOUR THAT | 


At high speeds, Saab's 200-horsepower 
turbocharged 2.3-liter four-cylinder lets 
you know that it is a small engine with big 
advantages. On a nearly all-Autobahn 
drive from the Luxembourg border into 
what had been, only days before, the Ger- 
man Democratic Republic, a nudge on the 
gasoline pedal, even from a fifth-gear 70- 
mph cruise, awakened the newly outfitted 
9000 CD with quick, smooth acceleration. 

Test driving the new Saab power plant 
(new in the addition of a turbo to the 16- 
valve balance-shaft-equipped 2.3 block) 
the day after German re- 


at a nudist camp. However, the car never 
failed to impress. 

The Saab's quickness can surprise from 
a standing start, especially considering its 
mild-mannered looks. Best to have this car 
pointing in its intended direction with a firm 
grip on the wheel for this exercise, as 
torque steer is considerable. When the car 
cruises at 100 mph or more, the steering is 
tight and confident, although the suspen- 
sion feels a touch mushy. Saab engineers 
believe that turbocharging provides the 
ideal blend of performance and fuel econo- 

my. The 2.3 is prima facie 


unification had all the | evidence that they may be 
promise of being a tailor PREVIEW DRIVE right.—Fred Abatemarco 
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regulates average emissions of each 


| manufacturer's annual production of 
| new cars. 


The impact of the new California 


| tailpipe standards on emissions-con- 
| trol technology is expected to be dra- 
| matic because the laws require the 


sale of both zero-pollution cars and al- 
ternative fuels, which is calculated to 
spark a new wave of development in 
those areas. 

Under the California standards, 
gasoline-powered cars will be expect- 
ed to cut hydrocarbon emissions in 
half by 1994. This will be followed by 
a schedule of improvements that calls 
for cuts until a tenth of current emis- 
sions levels is reached. 

The most likely area for develop- 
ment will be the critical stages of cat- 
alytic converter light-off, the minute 
or so it takes for the catalyst materi- 
als to reach operating temperature. 
Proposed solutions include insulating 
the exhaust pipe to retain combustion 


heat. Electrically preheating the cata- 


lyst is another possibility. 

Some popular performance technol- 
ogy is threatened, however, notably 
the exhaust-driven turbocharger, 
which acts as a heat sink and thus 


slows a catalyst's heating. A revival of 
interest in engine-driven supercharg- 
ers is at least partially attributed to 
the new emissions standards. 

The standards also call for reformu- | 
lated gasoline and additional control 
of evaporated fuel during refueling, a | 
significant source of hydrocarbons ing 
the atmosphere. | 


Blast from GMC 


The startling news about GMC's 
Syclone, a compact pickup truck that 
packs a turbocharged 4.3-liter V6, is 
not so much that it accelerates from 0 
to 60 mph in approximately five sec- 
onds flat, but that it will do it in the 
rain as well. 

The full-time all-wheel-drive sys- 
tem that launches the Syclone off the 
line like a catapult—rain or shine—is 
the third application of the viscous- | 
coupled four-wheel-drive system al- 
| ready used on the Chevrolet Astro/ 
GMC Safari vans and the Oldsmobile 
Bravada sport-utility truck. The com- 
bination of 350 pound-feet of torque 


A pickup truck with all-wheel traction and musde-car acceleration: GMC's 280-hp Sydone. 


size Chevrolet 45455 pickup and deep | should not be expected to suffer many 
into Corvette territory. All this and an | creature discomforts: Air condition- 
EPA estimated mileage of 17 city/24 | ing, sport bucket seats, power win- 
highway. dows, cruise control, and a tilt steer- 
The Syclone, despite its failing | ing wheel are all featured as standard 
grade in spelling, has brains to go | equipment. Hefty 245/50VR-16 tires 
with its 280-hp brawn. The engine, | provide the grip, giving the jet-black 
based on the 90-degree block used in | Syclones a highest-ever level of car- 
the everyday 3-15 pickups by GMC, | type road manners. 
has port fuel injection and is inter- As the gasoline mileage and ex- 
cooled. Syclone's four-wheel antilock | haust-emissions requirements tight- 
brake system is the first in a pickup- | en up on cars, it's only natural that 


with four-wheel drive puts the lim- | truck application. trucks would move in as the replace- 
| ited-volume GMC truck far beyond With a $25,000 price tag, buyers of | ment muscle machines. We should 
the performance class with the full- 


this limited-edition top-notch GMC | have seen it coming. 


VITH OR WITHOUT THE KICKER.’ 
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Б а quick getaway, start with а 
Champion: The Champion 1001 5, 
pound for pound, the 5 
most powerful 
automotive battery 
you can buy. [he 
Champion SWITCH" { 
is the battery with a 
Spare. If its powerful, d 
main — ever goes dead, just lift the 

: switch to the emer- 
gency reserve. And 
away you go. Call 
| 1-800-447-4700, 
Ext. 52 for your 
y nearest dealer 
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WHEN YOU JUST CAN'T WAIT 
Sw, ТО GET STARTED! 
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Electronics Newsfront 


By JOHN FREE with Len Feldman, Marcelle M. Soviero, Judith Anne Yeaple, and Dennis Normile in Tokyo 


Flipping electronic pages 


"Our Tadpole operates a little. differ- 
ently,” says Sean Kitzmiller, demon- 
strating how the wired joy stick is 
used with Cornucopia, a desktop elec- 
tronic “book” with two screens. Kitz- 
miller is a designer at Empruve Inc., 
the Knoxville, Tenn., company making 
the machine. Billed as a *multimedia 
appliance," Cornucopia was unveiled 
at a recent CD-ROM show in Boston. 

Text pages displayed on Cornu- 
copia's page-sized 10-inch screen are 
stored in digital form on CD-ROMs. To 
"flip" rapidly through pages on the 
screen, you move а cursor just off the 
edge of the screen with the TadPole 
joy stick, then press down on the han- 
dle. You can rotate the large screen 
sideways, from the vertical page for- 
mat to a horizontal position. 

"To avoid distractions on the main 
screen," Kitzmiller explains, “we've 
added a smaller screen beside it." This 
four-inch full-color display has a reso- 
lution of 480 by 240 picture elements. 
During one Cornucopia demonstra- 
tion, an instructor appeared on the 
small screen, explaining lesson text on 
the 10-inch display. A narrow strip of 
illuminated icons near the larger 
screen selects operating functions, 
much like an on-screen menu. Small 
built-in speakers deliver stereo sound. 

A CD-ROM in Cornucopia's disc 
player stores full-motion video in In- 
tel's compressed digital-video-interac- 
tive (DVD format [“Interactive CDs,” 
Nov. '89]. Kitzmiller says DVI discs for 
Cornucopia can store four hours of 
video by using DVlI's quarter-screen 
mode to display images for the small 
color screen. Ordinarily, DVI discs 
store more than one hour of video, or 
less video with combinations of text, 
graphics, and audio. CD-ROMs hold 
some 680 megabytes of information, 
enough for multiple encyclopedia sets, 
or 2,167 books of 300 pages. 

The 15-pound machine, also tagged 
a personal-presentation console, has 
an 80386 microprocessor, one mega- 
byte of RAM, plus options that are 
available for most microcomputers. 

Empruve president Danny McCall 
says his company won't sell Cornu- 
copias retail. Instead, they're being of- 
| fered to businesses and other insti- 

tutions. А car manufacturer wants to 

use the machines for training, while 
an encyclopedia company is readying 
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Outputs from the Cornucopia electronic book can be displayed on TV monitors and computers as 


well as on the machines twin screens. Stereo hi-fi outputs are included. 


a DVI system. "The applications are 
almost endless," says McCall, who ex- 
pects the machines to cost from $4,000 | 
to $5,000. 


Blank-tape wars 


These days, with VCR and camcorder 
sales climbing steadily, tape manu- 
facturers are scrambling to make their 
products stand out in the stacks of 
blank videotapes on store shelves. So 
Sony Corp. and Fuji Photo Film U.S.A., 
among others, recently introduced 
blank videotapes that use advanced 


packing and coating technologies. 

Sony's new line of VHS cassettes, 
called V tape, uses so-called high- 
packing technology, cramming as 
many magnetic particles as possible 
onto the tape. Its proprietary Vivax 
formulation lets needle-shaped mag- 
netic particles be aligned more regu- 
larly for superior overall performance, 
claims Sony. The result: a higher level 
of picture quality and sound. 

Fujis tapes have a double coating. 
Two separate layers of magnetic par- 
ticles, it's claimed, improve both audio 
and video reproduction. *The double 
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JAPANESE SHOW HIGHLIGHTS HDTV AND CD-I 


coating optimizes the frequencies. А 


single layer tries to average out the | 


signals, but with a double layer, one 
layer can take the high frequencies 
and the other can take the low," says 
Brad Friedrich, director of marketing 
at Fujis Magnetic Product Division. 
Both Sony and Fuji say these new 
tapes are better for reuse and cam- 
corder applications. 


Despite the claims, a consumer- | 
| testing magazine recently advised | 
| that the best strategy is still to “shop 
| by price” for quality brand-name cas- | 
| settes. Prices for higher-grade stan- 


dard VHS 120 and 160 tapes range 
between $8 and $15. 


Digital satellite movies 


Ready for 40 to 50 pay-per-view 
movies beamed simultaneously into 
your home from space? Such a satel- 
lite entertainment service will be 
available early in 1991, claims SkyPix 
Corp. of Kent, Wash. SkyPix says its 
technique of digitally compressing 
video signals gives it an advantage 
over previously announced DBS (di- 
rect broadcast satellite) ventures. 
SkyPix claims its compression tech- 
nology will provide super-sharp im- 
ages immune from the ghosting, color 
smearing, and “snow” in cable and 
broadcast TV. You'll need a small 22- 
or 36-inch antenna (below) and a re- 
ceiver that will cost less than $700. 


Mouse-in-a-key 


“To use a mouse you must take your 
hands off the keyboard, and they just 
aren't suitable for portable comput- 
ing," says David Straayer, president of 
Home Row Inc. in Clackamas, Ore. 


So, to overcome these mouse defi- 


ciencies, Straayer developed Home 


Row, a keyboard that uses a flexible | 


“J” key as the pointing device. 


| High-definition TV displays occupied a lot of exhibit space at the Japan Electronic Show | 
'90 in Tokyo last October. Japan's electronics giants showed off what these systems can 


do, even though consumer products are thought to be five years away. 

Closer at hand are compact-disc interactive (CD-I) players, slated for introduction this 
year. One worldwide standard combines audio, still photos, animation, graphics, and text 
on CD-ROMs. But data-compression and hardware standards differ from DVI (see text, 
Flipping Electronic Pages), making the two CD-ROM technologies incompatible. CD-I 


discs hold 7,000 still photos and 16 hours of sound. You use 
a remote cursor control and buttons to select screen options. 

Software is just emerging. An N.V. Philips subsidiary in 
the United States showed one disc that combines chil- 
dren's songs with animation. Pick a music style, an ani- 
mation theme, and a choice of words to fill in blanks in 
the song. The song then plays in the selected style 


with animation to fit the lyrics chosen. 


For the hardware, Philips showed a prototype 


component system that con- 
nects to any TV or audio 
amplifier. Sony intro- 
duced a portable CD-I 
player with a four-inch 
LCD (right) in a 5'4-by- 
2'/a-by-6'4-inch pack- 
age, about the size of 
Sony's CD-ROM Data 
Discman. Prices are expect- 
ed to be less than $1,000. 
Elsewhere, Panasonic demon- 
strated what it claims is the first 
voice-recognition system for 
VCH programming (see "What's 
New," this issue). But the experi- | 
mental machine had trouble rec- | 
ognizing the demonstrator's 
voice. She blamed it on the deaf- 
ening noise іп the arena.—D. М. 


There are two ways to get into the 
pointing mode. Use the quick-switch 
mode (press the “Alt” key and hold J), 
and you'll shift the cursor while the J 
key is down. Or, release Alt before J, 


and youll lock in cursor movement | 


until you hit J again. 


the key cap, as if to bend it up, down, 
left, right, or any angle in between," 
explains Straayer. The amount of 


ЖӘ Cone-shaped satel- 
= lite antennas de- 

| signed for Sky- 
Pix's direct-to- 
Vee: are just 22 inches 
| wide (36 inches 
for some geo- 
graphic locations). 
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force controls the cursor speed. 
Clicking is done with the fingers of 
the left hand. The “Е” “D, and “S” 
keys are used as the first, second, and 
third buttons for clicking and dragging 
just as with the mouse. While Home 


| Row was designed for all keyboards, 
“You just apply light pressure on | 


Straayer says portable computers, of- 
ten used where space is restricted, will 
be important for his product. The spe- 
cial key adds about $20 to the cost of a 
new keyboard. 


| 3-D film conversions 


Three-dimensional movies may be 
coming back, but not as the campy 
1950s-era movies you remember. 
Thanks to a just-patented computer- 
assisted conversion technique, stan- 


| dard two-dimensional films can be 


processed into 3-D, opening up a wide 
range of applications from entertain- | 
ment ta militarx edueational and sci- | 
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There's an all too com- 
mon notion that owning 
a 4-wheel drive vehicle 
means sacrificing a 
smooth ride and a com- 
fortable interior environ- 
ment. But the 4-wheel 
drive Ford Aerostar is 
changing that notion- 
combining improved 
traction with ride and 
handling so exceptional, 
vou may not even realize 
you're driving a 4-wheel 
drive vehicle. 
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Advanced electronic 4-wheel drive and 
anti-lock brakes. 

To help vou stay calm (even when the 
weather doesn't), we gave this Aerostar the 
most advanced 4-wheel drive available in a 
minivan: a full-time system that electronically: 
senses road conditions and accordingly 
adjusts the power given to each set of wheels. 
In addition, we included standard rear anti- 
lock brakes, designed to inhibit rear-wheel 
lockup and help you make straight stops. 


Smooth handling. Comfortable ride. | 
But since a minivan should be as comfort- - 


trailer** It's just one more reason Aerostar 
is ideal for families on the go. And for fami- 
lies who refuse to let Mother Nature rule 
the roost. 


able as it is comfort- 
ing, we also gave 
Aerostar smooth M 
ride and handling, 4A—— i 
along with a IN | 
well-appointed, 
roomy interior. In 
fact, Aerostar has greater 
rear cargo capacity than Caravan 
or Voyager." 


Ford. Best-built American cars and 
trucks...ten vears running. 

Based on an average of consumer- 
reported problems in a series of survevs 
of '81-90 models designed and built in 
North America. At Ford, “Quality is Job 1^ 


Standard 4.0L V-6 power. | | | 
Ак Аагоштай Ol Vieni Ford Aerostar AWD 


too, is capable of handling practically any- „== 
 thing-like towing up to a 4500-pound Have you driven a Ford...lately? CK Cord 


It handles the road as easily 
as it handles Mother Nature. 
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GO,VIDEO 


pany's film-colorization technology, 
which uses computers extensively to 
slash the amount of time normally 
needed to add color—and now depth 
—to a film. To convert a film, every 
object in each frame first has to be 
identified and then judged as to where 
it should lie in the third dimension for 
a realistic effect. Then the computers 
can rework it into any 3-D format. 

“Our process lets computers and 
humans collaborate effectively to rec- 
ognize patterns," explains David M. 
Geshwind, president of Latent Image. 
"Computers can't tell which pixels 
[picture elements] in an image belong 
to Lauren Bacall and which belong to 
Humphrey Bogart. But, once a human 
guides it, the machine can take a pret- 
ty good guess." 

After an object is identified, the art 
director marks those pixels with a 
depth tag for 3-D (or a color tag for 
colorization), which the computer can 
then modify. “Humans, 
for example, are good 
at judging wheth- 
er an object 


Go-Video's dual-deck VCR-2 includes Dolby audio noise-reduction and HQ video-enhancement circuits, 
MTS stereo decoding, SAP (second audio program) decoding, and a 155-channel tuner. 
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is large and far away or small and 
close ир,” Geshwind continues. "The 
computer cant judge that. But once 
told, the computer can track the ob- 
ject, noting how it changes. So, as the 
object gets bigger, the computer as- 
sumes it’s getting closer and adjusts 
the depth tag for that object.” Once 
the preliminary information is estab- 
lished, the computer may need human 
intervention as often as one in every 
four frames, or as little as 1 in 10. 


Dual-deck VCR 


Ever rent a videotape and then dis- 
cover there's a movie on youd like to 
record while viewing the rental? Or 
maybe you're planning to buy a sec- 
ond VCR so you can edit out the bor- 
ing scenes from your home videos? 
Two VCRs need a lot of space. Also, 
ordinary tape dubs suffer from de- 
graded picture quality. 

Now there's an alternative to owning 
two VCRs. After legal squab- 
bles, patent acquisitions, 
and negotiations with over- 
Б seas companies, Go-Video 
| Inc., a Scottsdale, Ariz., 
company, is introducing 
the world's first dual-deck 
VCR. Go-Videos GV 2000, 
also called VCR-2, includes a 
full-function remote 
control. Its suggested 
price is $1,095. 

At Feldman Elec- 
tronics Laboratories, 
a video test tape was copied 
on a VCR-2 by simply 
pressing the “tape copy” 
button. The copy, with 230 
to 240 lines of horizontal 
resolution—typical for stan- 


An award-winning phone concept, with 
the ability to make video snapshots, digi- 
tizes the images and radios them to con- 
ventional fax machines. 


dard VCRs—appeared almost identi- 
cal to the original on a TV monitor. | 
There was far less noise and “snow,” 
and more accurate colors on the copy | 
compared with dubs made from one 
VCR to another. 

Using audio and video cables from a 
TV, plus the VCR-2’s tuner, you can 
record two programs at once. Ап on- 
screen menu simplifies recording se- 
quences. Editing programs from one or 
more tapes onto a single tape is easy 
too. Press "tape copy," then operate the 
"pause" switch for the second deck, 
recording only those sections you want. 


Pocket videophone 


For busy executives, PICS (personal 
intelligent communications system) | 
could provide an edge. But hold on to | 
your checkbook. PICS, a cellular video- 
phone, was one of five winning North 
American designs—not products—in 
Sony's Design Vision '90 Competition. 
The idea won Herb Velazquez and | 
Scott Ternovits, Illinois Institute of 
Technology students, a visit to Japan 
to compete with European and Japa- 
nese entries. 

A real PICS cellular handset would 
use four integrated devices: A wireless 
earpiece/mike slips out of the handset 
and operates on FM within six feet. | 
Wear a silent vibrating pager to detect 
incoming calls. A tiny built-in color 
camera beams images around the 
world. And the color-LCD screen would 
display names and numbers as well as 
camera pictures. Speech-recognition 
circuits would eliminate buttons. 85 


No other training —in school, on the job, 
anywhere —shows you how to troubleshoot and 


service computers like NRI 


HARD DISK 
— 20r hard disk drive you instal 
Professional test Instrument for Capacity and access speed 
quick and easy 


S i 
Only NRI walks you through the | 
step-by-step assembly of a powerful 
AT-compatible compu rem you 

eep— giving you the hands-on ex- 
ков: ии, you need to work with, 
troubleshoot, and service all of today's 
most widely used computer systems. You get 
all it takes to start a money-making career, even 
a business of your own in computer service. 


No doubt about it: The best way to karn to service computers is to actually 
build a state-of-the-art 


assembly, you see for yourself how each part of it works, what can go wrong, 
and how you can fix it. 

Only NRI—the leader in career-building, at-home electronics training for more 
расо gee E Sy ami e real-world computer servicing experience. 
Indeed, no other wisis itio ea anywhere— shows you how to 
troubleshoot and service computers like 

You get in-demand ا‎ servicing skills as you 
train with your own AT-compatible system—now 
with 20 meg hard drive 
With NRI's exclusive hands-on training, you actually build and keep the powerful 
new AT-compatible West Coast 1010 ES computer, complete with 1 meg RAM and 
20 meg hard disk drive. 

You start by assembling and testing the 101-key "intelligent" keyboard, move 
on to test the circuitry on the main logic board, install the power supply and 1.2 meg 
514" floppy disk drive, then interface your high-resolution monitor. But that's not all. 


Only NRI gives you a top-rated micro with complete 
чү built into the assembly process 
Your NRI hands-on training continues as you install the powerful 20 megabyte hard 
disk drive—today's most wanted computer peripheral —included in your course to 
dramatically increase your computer's storage capacity while giving you lightning- 


quick data access 
Having fully assembled your West Coast 1010 ES, you take it through a complete 
series of diagnostic tests, servicing techniques as you 


mastering professional computer 
take command of the full power of your computer's high-speed 80286 microprocessor. 
In no time at all, you have the confidence and the know-how to work with, 
troubleshoot, and service every computer on the market today. Indeed you have 
what it takes to step into a full-time, money-making career as an industry 
even start a computer service business of your own. 


No experience needed, NRI builds it in 


You need no previous experience in computers or electronics to succeed with NRI. 


NEW! дт-СОМРАТІВІЕ COMPUTER 


З 1 meg RAM, 1.2 meg, SA hir o 
density fioppy disk drive. 


MONITOR 


What's more—you learn at 

| your own pace in your own home. 

No classroom [ , no night 

school, so need ю qut your рс 
dent job ani yo re ready но make your move; And all t our training, 

you have the full support of your personal NRI instructor and the NRI technical staff 

always ready to answer your questions and give you help whenever you need it. 


Your FREE NRI catalog tells more 
Sen otay TOC your Бос TUB COE catalog OEE CERT aspect of NRI's innovative 


electronic music , Security electronics, telecommunications, and other 
If the coupon is mi write to NRI School of Electronics, McGraw-Hill 


Education Center. 4401 Connecticut Avenue, Washington, DC 20008. 
AT is a registered trademark of International Business Machines Corporation 
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Better-grip nails 


Home Newsfront 


By MARIETTE DiCHRISTINA with Phil McCafferty and Judith Anne Yeaple 


When Frank Potucek got the 
idea for a star shape, he knew 
he had hit the nail on the 
head. 

"We've always been us- 
ing more material than 
necessary to make nails," 
says Potucek, an in- 
ventor of Star Nail. 
"In fact, 150 years 
ago they used to 
burn down old 
houses to extract 
the valuable 
metal nails." 


Potucek's 
method uses 
half the material 
to make a nail of 
the same diameter 
as a regular nail— 
yet the prototype nails 
have 85 percent more 
surface area for superior 
holding capability. 
"The Star Nail has some 
tremendous advantages over common 
wire nails," asserts Thomas McLain, a 


professor of wood engineering at Vir- - 


ginia Polytechnic Institute and State 
University in Blacksburg. McLain 
helped improve the nail's design dur- 


ing its development. “In addition, Star | 


Nail's flutes make it less likely to split 
wood, and they can be used in more 
fragile or softer materials." 

The nails are shaped from steel wire 
that is cold-rolled by a series of wheels 
in a patented process. 

^We start with a large coil of wire," 
says Potucek. "The first sets of rollers 
straighten the wire. Next, another set 
of rollers forms the wire into a pen- 
tagon shape. This way, when you go to 
make the star, the rollers won't try to 
slip off the crown of the wire. 

"Then other rollers press the 


shank into a star. The area where | 


the head will be is not shaped; a 
notch in the rollers leaves it un- 
formed. Metal also flows into the 
gaps left by notches to make the pro- 
trusions that you see in the shank,” 
he says (see illustration, above). 
“Lastly, the head is rolled on after 
the nail is cut to length.” 


What else can the star shape do? | 
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A Star Nail has 85 percent more surface area than 
a same-diameter round nail for better grip. 


Potucek hopes to use the nail where 
its characteristics will be an advan- 
tage, such as for making pallets. 
"We've applied for patents on coat- 
hanger wire and concrete reinforce- 
ment bar using similar forming 
technology," says Potucek. 

While the cost savings are good, 
Potucek says there are other reasons 
to make nails in the star shape: "If 
you use half the amount of material, 
you create less pollution in the 
manufacturing. You also can carry 
twice as many or use a smaller 
truck, which can further reduce pol- 
lution," he notes. Star Resource 
Group, 1201 Pleasant Run Dr., Unit 
309, Wheeling, Ill. 60090. 
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Two new attachments from Sears, Roebuck and Co. turn you router into a tool for making your 
own biscuit joints, fancy dentil molding, and other mill work—at a much lower cost. 
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Add-on versatility 

With two clever new attachments from 
Sears, Roebuck and Co. you can use 
your router to cut biscuit joints and 
make handsome dentil molding—and 
pay far less money than it would cost 
to buy the finished items in a store. 

The Bis-Kit attachment gives you 
plate-joining ability. This popular, fast- 
er, and more forgiving alternative to 
doweling is also cheaper than buying a | 
dedicated biscuit-slot-cutting machine: 
Forty dollars buys a base and spring- 
loaded sliding fence unit, an arbor- 
mounted carbide-tipped slot cutter, 
and a bag of football-shaped com- 
pressed beechwood “biscuits.” 

Bis-Kit replaces the baseplate on 
Sears—and many other brand—rout- 
ers. Then you plunge the router into 
the work and move it slightly to length- 
en the slot to suit the biscuit size. Bis- 
Kit performs well for making biscuit 
slots in edges, ends, and along the 
edges of board faces. 

The second attachment, Mill-Works, 
enables you to make your own dentil 
and other fancy mill work. At $39, it 
costs about the same as Bis-Kit. And 
likewise, it fastens to the router with 
the standard baseplate removed. 

Store-bought dentil molding to trim 
a ceiling in an 8x12 room costs about 
$80, according to Sears. With Mill- 
Works and about $15 worth of plain 
molding, you can make your own mold- 
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Here's how all this happened. He became so tame that he soon Nice chap, but he decided to move 
For years, my wife had expressed "ad the run of the house. That was оп and disappeared, but not 
the desire to own a parrot. My son, а mistake! Cockatoos like to chew before leaving our next door 
Gregg, worked all summer, saved Wood (door jams, shelves, solid neighbor's cat with a litter of kit- 
his money and as a gift of love, Walnut doors in dining room fur- tens. One was white with a grey 
bought one for $500. We named _—*Niture.) I’ve been told that in mark over one eye. Needless to 
him (her?) ‘“‘Sweetpea”’. Australia, the farmers shoot them say, we had to own up to our social 


The seller gave us a thick set of 
welders gloves as part of the deal. 
The bird hated people. It had no 
problem biting through the gloves 
and doing considerable damage to 
the fingers enclosed. 


At least we knew why the $500 
price was so low. These birds 


on sight. He was unbelievably responsibility and brought the kit- 
destructive and before we found ten home. The kitten adopted the 
out how to control his chewing, he bird as his mother, and vice versa. 
original low price and what опе know whether he thinks he's a 


purchased for normal prices would ^ weird bird or whether the bird is a 
have cost. weird cat. 


We now supply him with a fresh They love each other, sleep 


| log every day from our firewood together (the bird sits on the cat 
usually go for $1500 and up. For- | | aril а og the cat). 


empathy with animals. He spent 


about a week of evenings talking half a cubic foot per day. 


that to splinters at the rate of about of friends. 
As they say in a well known Hon- 


to the bird, convincing it that the А neighborhood problem reared da ad on TV, “You just can’t make 
people in our house were okay. UP- We had a “paternity suit" pen- this stuff up." 


Sweetpea became finger tame and ding with our next door neighbor. 
cuddly like a cat. vus stick his Several months previously, a 
head under your chin and purr, white tom cat adopted us. We 
asking to be scratched under his Called him "Ashley" because of a 
wings (quite lovable.) grey spot over one eye. 


P.S. Here's another true story! 


1-800-922-0075 {З 


TUFOIL saves your engine and saves gas (especially important during this oil 
crisis)! You'll appreciate those easy starts on cold winter mornings, too! 


MONEY BACK GUARANTEE ON 8-OZ. 


E 


Canadian Distributor: 1-800-363-7753 


| FREE...Products based on TUFOIL technology. Check | Fluoramics, Inc. Р5-191 | 
| оге with each order of 2 bottles or a quart. Check 2 for each €" rush my TUFOIL order: 18 Industrial Avenue | 
gallon order. | Û ONE 8 oz. bottle. . .treat one car for Mahwah, NJ 07430 
Î r TUFOIL Gun-Coat—Super rust inhibited, smooth action | $14.25 (plus $3.50 shipping and yy check or money order for $____ is enclosed. | 
| (3 TUFOIL Compu-Lube — Low viscosity for computer | аа See money VACK 1 Charge my ыс. | 
| mechanisms | 9 E Г1 Am. Express O Master Card [] Visa | 
| LJ TUFOIL Lightning Grease — Easily sheared grease for LI TWO 8 oz. bottles. . .treat two cars Card No. | 
" instruments for $25.00 (plus $4.00 shipping Exp. Date і 
| C] TUFOIL Lubit 8 — General purpose, household use | and handling) SAVE $6.00 В е i 
lubricant TJ ONE Quart bottle. . .treat 4 cars б г=5 | 
| FREE brochure... | for $34.95 (plus $4.00 shipping USE IRE eer | 
| (330 Questions/Answers about TUFOIL | and handling) Name | 
І | | Бл | © ONE GALLON...treat 16 cars ог Address _ | 
ITT TEE 5128.00 (plus 86.00 shipping and с 
{ TUFOIL &is reg. Т.М. of Fluoramics handling.) Gtate Zi | 
: ess a Б, о 277 
l We ship within days! (N.J. residents please add 7% sales tax). | 
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Its the garden we call North Carolina. And its 
yours for the asking Simply call or write foryour free travel _ 
guide filled with page after page of idyllic mountains, з 
forests, and beaches. Along with all the information you | eS 
need to discover our beauty for yourself & 

So send for your book soon. You'll а кокту | 


word is a promise were sure to keep. 


NORTH CAROLINA 


The Promised Land. 


City State Zi 


P 
Mail to: Visit North Carolina, Dept. 523, Raleigh, NC 27699-0001. Or call 1-800-VISIT NC (oper. 523). 


e 6 9 O D D O DO D D B O B B O B B OB D O 5 Gà O GO GO O0 O O O0 O OG O9 å O0 O OG э OG 


IMPORTANT SAFETY WARNING 
TO OWNERS OF RUGER P-85 9MM PISTOLS 


We have recently learned of a broken firing pin in a P85 automatic pistol 
which caused the pistol to fire as a result of decocking. This is the first report 
of this nature in over 200,000 pistols delivered to customers since 1987 No 
injury occurred because the shooter kept the pistol pointed in a safe direction 
during decocking. 

Nevertheless, we regard this incident as important because it reveals a potential 
danger which we are prepared to eliminate in all P85 pistols now in use. ‘This mod- 
ification 1s very simple and does not alter the handling or appearance of this pistol, 
but it must be installed at the factory. 

Accordingly, we urgently request that all owners of P85 pistols contact us imme- 
diately to obtain any further information they may desire, and to arrange for return 
of their P85 pistols to the factory for modification. Please contact us at: 

STURM, RUGER & CO., INC. 
Dept. S, Ruger Road 
Prescott, AZ 86301 

Or call us for P85 inquiries oz/y at: 1-800-424-1886. Please have your pistol serial 
number available when contacting us. 

We will schedule your gun for factory installation of a new safety/decock system 
free of charge. It will prevent this type of accidental firing even in the rare event of 
firing pin breakage. 

This free safety modification applies oz/y to pistols rollmarked ''P85" оп the 
slide. Pistols which are rollmarked “MKII” will have these modifications as part 
of their original manufacture, and are not subject to this modification. 

We are also taking this opportunity to remind shooters of the most common and 
basic firearms safety rule: 


ALWAYS KEEP THE PISTOL POINTED 
IN A SAFE DIRECTION! 


This is particularly important when loading, unloading, or decocking any pistol. 


Ф 


Entire contents © 1990 by Sturm, Ruger & Company 
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Home Newsfront 


ing—in your own design. And then you 
can go on to make handsome mill work 


| for chair rails, a fluted doorjamb, win- 


dow trim, and even cabinet trim. Stan- 
dard router cutter bits in various 


| shapes allow you to make a wide var- 


lety of groove shapes for designs. 

The plunging action of the attach- 
ment provides smooth, consistent den- | 
til grooves, and an indexing pin can be 
readjusted for interior or exterior den- 
til styles. The carriage can also be 
locked in place for use as an edge 
guide for fluting or edge-cutting. 


Finding the "invisible"leak 
Just because it's a standard practice 
doesn't mean it's best: Recent studies 


| give forced-air heating-and-cooling | 


ducts bad grades. The reason: They're 
often leaky. | 
“It’s surprising how big the problem 


| is,” remarks James Cummings, а sen- | 
| ior research analyst at the Florida So- 
| lar Energy Center, “and that it’s been 


going on for so long without detection." 
Unfortunately, he explains, heating 
and cooling leaks often go unnoticed. 
“When you're plumbing leaks, you 
know it," he says. "But air isn't like 
water; it's invisible." 

Heat conduction through the metal 
walls of the ducts, gaps in the duct fit- 
tings, and imbalances in the supply 
and return airflow are all culprits of 
inefficient forced-air systems. 

Investigations in Oregon, Tennessee, | 
and Florida indicate that if a house | 
has ducts, it most likely also has leaks 
(although the severity varies). For ex- 
ample, in a study of 91 Florida homes, 
Cummings and co-researcher John 
Tooley found that 75 percent of the air 
seeping into the houses was caused by 
leaks in the duct system. And if that 
percentage seems large, the collective 
impact is even greater. ^We calculated 
that on Florida's coldest winter morn- 
ing, the statewide demand for elec- 
tricity would be reduced by thirteen 
percent if all duct leaks were re- 
paired," he claims. "That's 5,000 mega- 
watts of generating capacity." 

А 1989 study of 20 northwestern 
homes indicated similar problems. The 
tests revealed twice as much leakage 
in return ducts as in supply ducts, 
causing a net pressurization of the 
houses when the furnace fan was on. 
This imbalance can cause the heated 
or cooled air to seep out of the house. 

Moreover, the effects of leaking 
ducts can be more ominous than ex- 
cessive heating and cooling bills. “You 
have to look at the house as a system 
and how the different parts interact," 
says Cummings. “If your duct system 


^ MAGNET MATRIX 


MICROFILTER CARTRIDGE 


Ss 


Hard-water scale that clogs pipes and chokes shower jets could be prevented by a new 
Swiss filter that doesn't use chemicals. The key: magnetic force, which back in the 1930s 
was found to remove scale from pipes, though at the time no one could explain how it 
worked. А few years ago two British researchers found the answer. Scaling is mainly from 
deposits of calcium carbonate that water absorbs in crystalline form when it passes over 
rocks. Studies using electron microscopy, ray diffraction, and chemical analysis revealed 
that magnetic fields interact with the nuclei of the calcite crystals in water, increasing their 
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SERIOUS ABOUT THE 
WEATHER? NOW YOU CAN 
AFFORD A PERSONAL 

WEATHER STATION! 


The new WeatherPro weather station gives you 
the local weather at your fin اک‎ Easy to Install 
and simple to operate, the WeatherPro includes a 
weather COTES remote precision wind direc- 
tion vane, wind 5 sensor, external temperature 
probe, mounting har ware and 40' of cable-all for 
ING SR SPEED 
* TEMPERATURE 
*WIND DIRECTION Ё | 
*TEMPERATURE НИ ОБББ — "AUTO SCAN 
* RAINFALL (OPTIONAL e1 YEAR WARRANTY 
#14-DAY MONEY-BACK GUARANTEE 


DIGITAR WEATHERPRO 
WEATHER STATION: ONLY $189! 


ORDER TODAY:1-800-678-3669, Ps 
M-F 7AM-5:30 PM Pacific Time 


*Automatic- emptying e electronic rain gaupe- BN .95 
Add xi 00 for s por ng CA residents add sales tax. 
Fax 1-415 188 * M/C and VISA 


DIGITAR' 


3465 DIABLO AVE, HAYWARD, CA 94545 


*WIND GUST 
*WIND'CHILL 
TIME 


LEARN VOR 


CLEANING/MAINTENANCE/REPAIR 
EARN UP TO $1000 A WEEK, WORKING 


size; this inhibits precipitation of the crystals on pipes as scale. The Swiss LLB filter does 

the job with a matrix of 30 permanent magnets formed as a compact 1.4-by-2.2-inch block 
| in the flow path just before the water outlet. Inlet water is first screened by a metallic 

cartridge with an optional porosity down to three microns. This removes residue in water 

flowing up to 45 gallons per minute. A back-flush feature prevents clogging: An internal 

valve periodically reverses inlet flow for a brief time through the cartridge, which discharges 

the spoil into an outlet. It's about $2,100, but needs no maintenance or cartridge replace- 
| ment. Lloyd & Limaro SA, Rue Du Four 34, 2500 Bienne 3, Switzerland.—David Scott 


PART TIME FROM YOUR OWN HOME! 


But perhaps the most startling 
study indicates that even seemingly 
innocuous habits can wreak silent hav- 


starts leaking, it changes the pres- 
sures in the house. These differences 
can draw air in from unwanted places. 


“In Florida, a lot of air handlers are | oc with duct systems. Cummings THE MONEY MAKING OPPORTUNITY 
located in garages," he continues. "If | found that when homeowners shut in- OF THE 1990'S 
the return-air ducts leak, the system | terior doors, they unwittingly dis- | IF you are able to work with common small hand 
tools, 


rupted the flow of air through the 
house. If supply ducts were located be- 
hind the closed doors, the shut rooms | teach YOU VCR maintenance and repair! 

i | . | FACT: up to 90% of ALL VCR malfunctions are due 
would experience pressure buildups | с simple MECHANICAL or ELECTRO-MECHANICAL 
(which forced conditioned air to trickle | breakdowns! 
out of the house) while the rest of the | FACT: over 77 million VCRs in use today nationwide! 
house would decrease in pressure (and азы ДАШЫ needs service or repair every 12 to 1B 

ten ET months 
drew unconditioned air into the | viejos 400 PAGE TRAINING MANUAL (over 500 pho- 
house). tos and illustrations) and AWARD-WINNING VIDEO 
Fortunately, leaky ducts can be fixed. | TRAINING TAPE reveals the SECRETS of VCR mainte- 
| е a ; nance and repair - "real world" information that is 
Cummings cautions that the foil tape | NOT available elsewhere! 
commonly used at joints is sometimes 
applied in ways that don't meet in- 


sucks in garage air instead. Think 
| about what people keep in garages— 

pesticides, herbicides, fertilizers, cars, 
| and lawn mowers. There's a host of in- 
| door-air-quality problems that could be 
related to duct leaks." 

In another study that Cummings 
performed last year, 70 Florida homes 
were tested for pressure imbalances 
caused by exhaust fans and leaks in 
ducts. The results found that if supply | 
ducts leaked but return ducts didnt, 
the home would depressurize. “Апа if 


IF you possess average mechanical ability, and have 
a VCR on which to practice and learn... then we can 


Also includes all the info you'll need regarding 
the BUSINESS-SIDE of running a successful service 


tion! 
you depressurize a home,” warns Cum- | dustry standards; he recommends те FREE INFORMATION 
mings, “radon can be pulled into it up | sealing joints with a paste called mas- CALL TOLL-FREE 1-800-537-0589 
fr th : d ү} ti nd fib ] h «Te th Or write to: Viejo Publications Inc. 
om the ground. ca iberglass mesh. “It’s the same 5329 FOUNTAIN AVE. 


LOS ANGELES, CA 90029 Dept. PS 
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ONLY AVAILABLE IN ARIZON 


SURGEON GENERALS WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 


6 Philip Morris Inc. 1990 


9 mg "tar; 0.1 mg nicotine av. 
per cigarette by FTC method. 


JE-NICOTINED 
MENTHOL 


LESS THAN 0.1 MG NICOTINE 


AND SMOOTH FRESH TASTE 


BENSON & HEDGES DE-NIC* MENTHOL. 
THE RESULT OF A NICOTINE EXTRACTION PROCESS 
THAT REMOVES NICOTINE DIRECTLY 
FROM THE TOBACCO ITSELF. MUCH THE WAY CAFFEINE 


IS NATURALLY REMOVED FROM COFFEE BEANS. 


WHAT YOU GET IS A SMOKEABLE BENSON & HEDGES 


MENTHOL CIGARETTE WITH SMOOTH, FRESH TASTE. DE-NIC° 


AND LESS THAN 0.1 MG OF NICOTINE. 


REGULAR AND MENTHOL, KINGS AND 1OO'S. 


Nicotine extracted from fine tobaccos, 
creating a cigarette with a smooth, light taste 
and less than 0.1 mg nicotine. 


Home Newsfront | 


idea as making a cast for a broken 
arm," he explains. “It becomes ex- 
tremely strong—you can't rip the joint 
apart." Researchers also encourage 


putting insulation around ductwork | 


| and placing ductwork inside condi- 


tioned areas to prevent conduction 
losses. 

Is it really worth the trouble to fix? 
Cummings returned to homes that for- 


| merly had leaky ducts and found en- 


| couraging results: Air-conditioner en- 


ergy use dropped 18 percent. Because 


these repairs are often relatively inex- | 


| pensive, Cummings calculates, the 
| costs of repairs for an average Florida 
| home would equal the money saved in 
| energy bills in just two years. 


Modern-day log homes 


The energy efficiency of log homes has 
long been underrated. 

So says Hearthstone Homes of Dan- 
dridge, Tenn. The company claims a 
couple of factors help make its log 
homes energy conserving. 

First, they use large timbers that 
provide thermal mass to transmit tem- 
peratures slowly and retain heat. Built 
with eastern white pine and western 
hemlock, the home's hand-hewed 
squared 6x12 logs are up to 40 feet 
long. The walls are R-8 to R-11, de- 
pending on conditions, says Randy 
Giles, president of Hearthstone. “Ther- 
mal mass is not taken into account in 
R-value calculations," he notes. 

Because R-values and thermal mass 


| mean little if the house leaks too much 


| air, Hearthstone walls have chinks, 


| low logs around them to settle without | 


foam insulation, and a spline system 
that lets the system shift while main- 
taining weather tightness. 

“Logs will always move, shrink, and 
settle," explains Giles. To help reduce 
this, the logs are squared to reveal the 
heartwood, which dries more evenly 
when not surrounded by sapwood. 
Then building systems work to combat 
the effects. 

"Our spline is designed to be a con- 
tinuous slip joint between adjacent 
logs," explains Giles. “The spline is in- 
serted into logs above and below, Even 
as the log moves, the spline rides up 
and down in the groove,” says Giles. 


“Acrylic-latex chinking material, | 
similar in chemical composition to | 


caulking, is added as a further barri- 
er,” he says. Jambs are designed to al- 


disturbing doors and windows. 


Later this year, a “throughbolt” that 
runs from the foundation to the top of 
the log structure will be added. At 
the top, a heavy-duty spring will work 
to keep the wall system in compres- 
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sion to aid settling. 

Hearthstone will 
erect all exterior 
wall logs, a second- 
floor beam and 
girder system, and 
hewn rafter and/or | 
truss roof systems. 
The homes can be | 
custom-designed, | 
and some 60 stan- 
dard plans are of- 
fered. Giles says | 
the houses that re- 
sult cost about 
the same to erect 
as custom homes 
of more stan- 
dard construction. 

Giles acknowl- 
edges that the 
large timber used 
to make log homes 
is getting more 
difficult to come 
by. However, "I 
dont think it is a 
poor use of re- 
sources," he contin- 
ues. “Our homes will last 200 years, 
while around the country two-by-four 
studs are used by the jillions in houses 
that won't last nearly as long." 


| Used and reusable 


Compared with all the recently ap- 
pearing myriad illustrated guides on 
how to save this planet, the Recycled 
Products Guide, in a three-ring binder, 
looks as simple as its name. 


the guide is said to be the largest such 
list of recycled materials. The guide 
lists more than 2,100 manufacturers 
and distributors of products for con- 
struction, landscaping and gardening, 
paper, plastic, rubber, re-refined oil, 
and more. The information comes from 
government and industry sources, and 
manufacturers must certify the recy- 
cled content of their products. 

Among the hundreds of products: an 
interlocking tile that requires no glue 
and is made of 100 percent recycled 
polyethylene terephthalate (the plastic 
used in soft-drink bottles); recycled- 
plastic playing cards; and recycled- 
plastic rulers, pens, and combs (these 
are from a company named, appro- 
priately enough, PIMBYCO, for Prod- 
ucts In My BackYard). 

The appearance of such a guide 1s 
one indication that the hype surround- 
ing recycling will eventually die down, 
says Robert Boulanger, the publisher. 
"As people become educated to buy the 
products and recycling becomes a mat- 


А spline slip-joint system helps prevent air infiltration to make Hearth- 
stone log homes more energy efficient. 


ter of course, the field will become 
standardized,” he says. “People will 
find another cause.” | 
For the $195 annual subscription, 
you get two "issues" of about 200 pages 
and monthly newsletters. A single is- 
sue is $105. American Recycling Mar- 
ket, Box 577, Ogdensburg, N.Y. 13669. 


Windows or walls? 


| The introduction of Southwall Tech- 
Printed on recycled paper (of course), | 


nologies' Superwindows marked a dra- 


| matic improvement in high-perfor- 


mance window glazing. They admit 


| solar heat and have a center-of-glass 


insulative value of R-8—nearly twice 
that of any window before available. 
But, like all achievements, it was on- 
ly a matter of time before someone's tin- 
kering improved the technology again. 
Recently, Alpen Inc. of Boulder, Co- 
lo., developed a customized combina- 
tion of low-emissivity glass and two 
suspended films that hikes up the in- 
sulative value to R-10. Robert Clarke, 
president of Alpen, says it isn't much | 
more expensive than Superglass. | 
"They're both pricey products," he > 
says. "Super-high-performance glass is 
almost always custom anyway. 
"Actually, the focus is off the R-value 
chase," notes Clarke. “The race is now 
to achieve the best windows with mul- 
tiple characteristics: desired heat and | 
light admittance and radiance, UV 
blockage, condensation resistance, and 
acoustic properties. The coming decade 
should be fun." 


The best way to a man's 


World's best aerobic exerciser. 


With NordicTrack you can burn 
more calories in less time than with 
any other kind of exercise machine. 
Up to 1,100 calories per hour 
according to tests at a major 
university. 

It's aerobic exercise that not 
only burns more calories, but also 
strengthens the heart, tones the 
muscles and improves stamina. 

NordicTrack simply duplicates 
the motion of cross-country skiing, 
which research has shown to be 
the most efficient and effective way 
to get exercise. 


When it comes to losing weight, 
NordicTrack combined with eating 
the proper foods is more effective 
than dieting alone. And a lot less 
stressful on the body than running 


and high-impact sports. 


This is the way to look 


as good as you feel. 


The best part about losing 
weight with NordicTrack is that it 
feels good. Mentally, it brings your 
productivity and creativity up, and 
your stress down. Physically, it 


stomach...NordicTrack 


makes you look as good as you 
feel. 


NordicTrack provides a 
total-body workout. 


Unlike most in-home exercisers, 
NordicTrack exercises all the major 
muscle groups of the body. The 
upper body exerciser works the 
extensor muscles of the back, 
trunk, rotators, biceps, triceps, 
chest and upper back. The leg 
exerciser works hip flexors, gluteus 
muscles of the buttocks, thighs, 
hamstrings, knee extensors and 
calves. 

All of which will do wonders 
for that spare tire you've been 
lugging around. 


It's time to change the 


spare tire. 


So what are you waiting for? 
Call NordicTrack today. And start 
turning that flabby middle into a 
flat one. 


Noraicfrack 


Е еен Brochure & Video ! 
| Gall Toll Free in U.S. and Canada | 


| 1-800-328-5888 | 


| L] Please send me a free brochure. | 

| О Also a free video tape ОУНЅ OBETA | 

| Мате | 

| street | 
City state Zip 

| Phone ( ) : 


NordicTrack 141 Jonathan Blvd. N. 
| Chaska, MN 55318 
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he gusty wind carries а smackety- 
smackety hiss-s-s-s-s sound as a 
, spindly craft whips across Stafford 
Lake in Lethbridge, Alberta. A knot 
of onlookers turns their heads 
faster than expected to keep sight 
of the skimming boat. Triple 
— [ | streaks of fine swirling mist trail 
Ae —À | from struts supporting its submerged foils, 
LARA A ص‎ 


adding to the trimaran’s look of sheer velocity. 
Double-checking his stopwatch, an official 
observer solemnly reads off the speed: 37.18 
knots, or 42.8 mph. Its the all-out world rec- 
ord for sailboats. 
At the end of the record run, skipper Rus- 
sell Long pirouettes his twin-sailed hydrofoil 


By STUART F. BROWN 


Photos by John B. Carnett 


ү z 
>. d 3 
aum 2 == d „ч 
: = + — ч š 
- = че = = a "e 
————— ера 
н = - 
— жа 


L5 
۴ Мм 


* 
Li 


x А 
E 13 

d ' # УЧИ 
Ы ‘ate = LP a" 


эче 


опе rapid hydrofoil. | 


„йы! iila 
tas ur E — 3 in " 


POPULAR SCIENCE. JANUARY 1991 * 57 


engin tn lor үйго Grog Катындан belle fot recor Rossa ug, um ts wey ra ow werld speed record oa Самайн Staflord Lal. 


TRIFOILER TRIMARAN HYDROFOIL 
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Sensors forward of the outer hulls hug the water's undulating sur- 
face, constantly adjusting the pitch of the hulls and main foils to 
maintain stability and minimize drag. Foot pedals control the rudder. 
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smartly into the wind. Its masts remain upright while 
the triple hulls and foils stay flat in the water during the 
Jibe. There's no heeling over with the wind in this boat, 
therefore Long can stay nestled in the 201-pound speed- 
ster's cockpit. 

"Sailing our hydrofoil is much more akin to driving an 
open race car in the rain than it is to conventional sail- 
ing," the champion sailboat racer says half-jokingly. 
"We've just got to put a windshield in the boat; I always 
end up like a drowned rat. But seriously, this craft does 
beautifully at high speeds. And I'm confident that with 
the right wind conditions we can go even faster." 


vention of Greg Ketterman, a soft-spoken engineer 

from Long Beach, Calif., who likes to compare his hy- 
drofoil’s sailing and turning performance with another 
type of quick and level-sailing craft: an ice boat. One of the 
reasons an ice boat is fast, he explains, is because its sail 
always stays upright in the wind, where it generates max- 
imum forward thrust. These boats owe their level corner- 
ing to the fact that the ice braces the outside runner dur- 
ing turns. 

Water provides no such support, of course, so Ketterman 
had to find another way to keep the boat's masts at right 
angles to the surface. He calls his uncomplicated and effec- 
tive solution dynamic leveling. It works by permitting the 
outer hulls, and the foils attached to them, to pivot inde- 
pendently a small amount in response to changing wind 
loads and the irregular surface of the water. As a result, 
the Trifoiler’s inward-facing L-shaped front foils change 


T he swift new boat design is called Trifoiler. It's the in- 


A fish-eye view from above shows the trio of misty wakes generated by Longshots foils. The slim cockpit | has room for the pilot and little else. 


their angle of attack slightly in the water, causing the boat 
to right itself automatically. 

There’s not a single speck of silicon circuitry on board 
the Trifoiler; all its “smarts” reside in the bending and 
twisting behavior engineered into the trimaran’s carefully 
tailored composite structure. The boat receives inputs 
from the ever-changing wind and water through a pair of 
mechanical “sensors” resembling miniature surfboards 
(see drawing previous page) that are connected to the out- 
er hulls by springy glass-fiber struts. The sensors track 
the water’s surface, constantly optimizing the angles of 
the outer hulls and foils in response to waves, much like 
the independently pivoting skis used in the front suspen- 
sion of a snowmobile. A glass- and carbon-fiber-reinforced 


degree of twisting motion relative to each other, while pre- 
venting any bowing up or down. 

“When a traditional sailboat is heeled over,” Ketterman 
says, “its sails dump a lot of driving force. As the wind 
picks up, the sail loses area, and therefore its effective- 
ness. This is a sort of governing mechanism that main- 
tains the boat’s stability and prevents it from tipping 
over—but at the expense of losing forward thrust. If the 
sails on my boat begin to heel it over, the windward sensor 
descends to stay on the surface of the water just as the 
windward hull starts to lift slightly,” he continues. “This 
causes the angle of attack of the windward foil to be- 
come negative, so it digs into the water and prevents the 
boat from heeling over any further. During all of this the 
boat looks perfectly level, but it is actually heeled over 
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just enough to create that small negative angle of attack." 

The idea of fast-sailing hydrofoils is one that has fasci- 
nated Ketterman since he began building radio-controlled 
boat models as a teenager. When he studied mechanical 
engineering at California State Polytechnic University in 
Pomona, he wrote a computer program that determined 
the critical dimensions needed to achieve maximum speed 
with a sailing hydrofoil. 

“I wanted to build a high-performance scale model that 
wouldn' tip over like a regular model catamaran will un- 
less there's someone on board to control it. The idea of a 
foil that gets pulled down to a lower angle of attack when 
the boat heels over seemed like the answer, and that's 
what got me going," he recalls. “Т asked my velocity-predic- 
tion program if the improved stability due to the down 
force on the weather side was worth the drag it added. The 
answer was yes; the stability would more than make up 
for the drag. The computer said the boat would just keep 
accelerating until it disintegrated. So I knew that control- 
ling the incidence of the foils was the way to go really fast." 

Working on a shoestring budget with his brother, Dan, 
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Ketterman built his first full-scale boat, which proved fast 
and relatively easy to handle. During testing two years 
ago, the brothers' craft caught the eyes of engineers from 
Yamaha's recreational-product development group, which 
acquired the right to use Ketterman's patents to produce a 
consumer version of the Trifoiler. Yamaha hasn't yet com- 
mitted to manufacturing the boat, but it has built two pro- 
totypes that are now being tested. The second one is a two- 
place model with the sailors seated canoelike in the center 
hull, according to Nick Larson, a development engineer at 
Yamaha Research and Development California in Cypress. 


fact we've done quite a bit of work trying to get it 

up on the foils at as little as eight miles per hour of 
wind, which is close to the average wind speed in a lot of 
areas. That's a much lower speed than Greg's record-set- 
ting boat needs to get on its foils. We think low-end perfor- 
mance would be more valuable to the consumer, who 
wants to have fun even though the wind may not be 
strong," Larson says. 


"О ur approach to the boat isn't ultimate speed. In 


Ketterman's designs have won him considerable respect 
from Yamaha's American and Japanese engineers. "Greg 
has a tremendous amount of empirical and analytical 
knowledge. He definitely has the handle on sailing hydro- 
foils," says Larson. *His is the fastest and most functional 
one so far. He figured out an elegant solution to the com- 
plex problem of controlling the incidence of the foils." 

Others have taken notice too. Ketterman says he's had 
serious inquiries from people who want him to build big- 
ger hydrofoils, including a 60-foot version for a California- 
to-Hawaii record attempt. His strategy is both cautious 
and ambitious. “First I want to sort out some of the compo- 
nent breakage problems we've had on the high-speed boats 
and help Yamaha make their boat as safe and easy to use 
as possible for the weekend sailor. Then we could build a 
thirty-five-foot boat designed for rougher water." He paus- 
es for a moment, then adds, “And I still want to go faster. 
Im sure we can get past fifty miles per hour in a strong, 
steady wind, which we haven't had yet during our record 
runs. The wind surfers' record is 49.4 miles per hour, and 
I'm sure we'll get them one day.” 


g5 


Fast experimental boats are ultra- 
light and sometimes fragile. Pilot 
Long (left and above) surveys the 
aftermath of a snapped crossbeam. 
Nobody fretted too much—he was 
returning upwind from his sixth 
and fastest run when it broke. 
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GUARDIANS OF THE RECORD BOOK 


The man shown above on the left sharing jubilation over stop- 
watch readings with Hussell Long and the Ketterman brothers, 
Greg and Dan, is official observer Richard Clark. Clark repre- 
sents the Royal Yachting Association of England, the sanctioning 
organization to which boat designers apply when they hope to 
see their names written in the world record book. Until a formal 
notice arrives from England, Ketterman and Long are required to 
describe their speed record as "pending ratification by the RYA." 
Aspirants to a world sailing speed record must provide the fol- 
lowing at their own expense: an RYA-approved observer, a sur- 
veyors measurement of the prescribed 500-meter course, cali- 
bration of all stopwatches by a jeweler, and two radio-equipped 
timers at both the starting and finish lines. The boat's sail area is 
also measured. The current world sailing-vessel records stand at: 
*49.4 mph—Under 10-square-meter sail area (wind surfers) 
*42.8 mph—Class A, 100- to 150-square-foot sail area 
*39.7 mph—Class B, 150- to 235-square-foot sail area 
*31.7 mph—Class C, 235- to 300-square-foot sail area 
*41.4 mph—Unlimited class, 300+ square-foot sail area 
Ketterman and Long set the official Class B record of 39.7 mph 
in Corpus Christi, Texas, late last June. RYA ratification of their 
42.8-mph record run in Canada will confirm them as builder and 
skipper, respectively, of the world's fastest sailboat.—3S. Е B. 
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From Star City to Bai- 
konur: an inside look at 
the Russian space pro- 
gram as it keeps pace 
with glasnost and a 


changing economy. 


By ARTHUR FISHER 


Ms here is something odd about the Sovi- 
И et space launch facility in Baikonur. 
It's not really in Baikonur, a hamlet 
in the Central Asian republic of 
Kazakhstan, but about 300 miles | : 
away, outside the town of Leninsk. mmm : 

Why the misnomer? In the days // Г m NM 
before glasnost, the government // S... MS 
masked the real locations of sensi- f f 
tive installations by as- A 
A signing them mis- ,4- 
leading place names, putting them { 
in wrong locations on maps, or § 
leaving them off maps altogether. 
In naked contrast to the open- 
ness of the U.S. civilian 
space program, the Soviets 
kept places like Baikonur, 
and the launches that 
blasted off there, hidden 
from the gaze of most West- 
ern observers. 

That's just one of the sig- 
nificant differences between 
the Soviet space program and 
America's. But the times they 
are a changin'. Last June I had a 
| chance to observe other differenc- 
es, and also some striking similari- 
ties. I joined an unprecedented tour of So- 
viet space facilities, one of the first to allow 
any but high-ranking American VIPs to 
visit previously closed places, such as Baikonur. | 

Sponsored by the Aerospace Education ! 
Delegation of Washington, D.C., and facili- 
tated by the Citizen Ambassador Programin Ж >= 
Spokane, Wash., it included a highly varied (^ | 
assortment of participants: There was an air . 
traffic control specialist; several aerospace engi- 
neers actively engaged in the U.S. space program; 
teachers, including three who were participants 
in NASA's Teacher in Space program; a past mem- 
ber of the presidential commission to investigate Ф 
the space shuttle Challenger accident; and four gi 
journalists. | 

*You have seen more of our space program than 
any previous delegation," we were told by ! 
Vladimir Pivnuk at Baikonur. Pivnuk, our host 
throughout much of the trip, is a powerful 30-year 
veteran of the Soviet space establishment, although 
his title is an unpretentious "staff director for space 
affairs to the Council of Ministers of the USSR." He 
` actually assembles and presents the budget for all 
Soviet civilian space activity. 

The trip was not only a sign of the remarkable in- 
crease in openness wrought during the years of Sovi- 
et leader Mikhail Gorbachev's rule. It also signaled a 
drive by the Soviets to commercialize their space 
program and reduce its costs, in part by entering 
into cooperative ventures with the United States This “space bicycle,” also known as an extra-vehicular-activity 
and other countries. suit, is now being used by cosmonauts aboard the Mir space 

Among the space centers we visited: the Yuri Ga- station for space walks up to six hours. Left: A Soyuz space- 
garin Cosmonaut Training Center at Star City, near «raft blasts off from the Baikonur cosmodrome in 1985. 
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1900 ROGER RESSMEYER —STARLIGHT 


Above: Cosmonauts at Star 
City practice with a Mir mod- 
ule mockup under water to 
simulate microgravity. Right: 
The Soviets launched three 
cosmonauts into orbit in 
1964 by cramming them into 
a craft that had already 
flown, Vostok, and renaming 
it Voskhod. Far right: The 
Soyuz, seen here in a Mos- 
cow exhibit, ferries cosmo- 
nauts to and from Mir. 


Moscow; the Energia Design Bureau and Space Control 
Center in Kaliningrad; and the Institute for Medico-Bio- 
logical Problems in Moscow. But Baikonur was certainly 
the jewel in the crown for our group. To get there, we flew 
in a military jet from a well-guarded VIP section of 
Moscow’s Vnukovo airport, covering the 1,500 or so miles 
eastward in about three hours. The view from the plane as 
we crossed the Aral Sea was ominous, a bleak landscape of 
mingled grays and tans that intensive irrigation for cotton 
farming has turned into an ecological disaster; diversion 
has drained the Aral of some half its water. 

Soon we saw the Syr Darya River, winding in sinuous 
oxbows and meanders through alkali flats to empty into 
the Aral Sea. It is the Jaxartes River of ancient times, the 
eastern boundary of the Persian Empire, where Alexander 
the Great, using catapults, pelted the Scythians with 
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PHOTOS BY ARTHUR FISHER 


stones about 2,320 years ago. 
The semi-arid dun-col- 
ored steppes that constitute 
the sprawling 4,000 square 
miles of the Baikonur com- 
plex along the bank of the 
river have probably changed 
little since then. Camels am- 
ble in the distance, occasion- 
ally munching on a gray- 
green thornbush. (Aleksei 
Leonov, the first man to 
walk in space, describes it to 
us as "a very big beach, but 
no water.) The summer 
temperature during the day 
is 100 degrees F. But Alex- 
ander's catapults have been 
replaced by their modern 
equivalents—rockets. 


The vast expanse of Bai- NA E 
konur is punctuated by tow- А e 
ering launch gantries, metal 4 1 AB VA 
monsters whose clamplike Ee an. -N = |t , 


arms gape wide, waiting to — T 

embrace rocket boosters for The Vostok (right) was the first 
both manned and un-  manned spacecraft; it carried Yuri 
manned missions. (We Gagarin into orbit in 1961. Its 
were admitted to only that booster evolved from the Soviets’ 
part of Baikonur devoted to 55-6 intercontinental ballistic mis- 
the civilian space program. sile. Inset above: The launch 

In another part of the huge gantry at Baikonur is used for 
complex the Soviets launch Proton rockets. 

their intercontinental bal- 

listic missiles.) 

One type of gantry is used to launch the Soviets' 
workhorse rocket, the Proton, which they boast has had a 
92 percent success record since 1970. А slender 195 feet 
long with a maximum diameter of about 30 feet, it can 
boost payloads of 44,000 pounds into low Earth orbit, or 
4,800 pounds into geostationary orbit, 22,300 miles 
above Earth. The Proton has launched Soviet orbit- 
ing space stations and, in 1988, the two Project Phobos 
Mars probes. Anatoly Nedayvoda, deputy director of the 
Proton program, told us that his country is ready to 
launch American satellites on Protons, and even compo- 
nents for our space station. 

Three of the gantries at Baikonur are larger and quite 
different from the ones used for Protons. They are de- 
signed to accommodate the Soviets' super booster, Ener- 
gia. We saw one of these huge rockets (198 feet long and 
4.4 million pounds) lying on its side like a beached whale 
inside a cavernous assembly building at Baikonur. 


AOAQOü 
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| he Energia is by far the world's most powerful vehicle, 

five times more "energetic" than any other Soviet 
rocket, with a thrust of 8.8 million pounds. It can 
launch super-sized communications satellites weighing 18 
tons into geostationary orbit, or 200,000 pounds of payload 
into low Earth orbit. And that payload can be either a 
massive canister or the Soviet space shuttle orbiter, the 
Buran. Buran translates as "snowstorm," "blizzard," or 
^whirlwind." In any case, the intention is clear. 

Energia has been launched just twice so far. The first 
time was in May 1987, carrying only a test satellite pay- 
load. On its second launch, in November 1988, it carried 
Buran, without a crew. The unmanned shuttle flight 
ended successfully after three hours and 25 minutes and 
two orbits of Earth when Buran landed on a special run- 
way at Baikonur. The flight and the landing were under 
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SPACE STATION MIR 


Launched in February 1986, Mir is an adaptable space station, the 

largest ever placed in orbit, accommodating two or three cosmo- 
| nauts. It uses a multiple docking unit with six ports, much in the 

manner of a Tinkertoy hub. Roughly 100 feet long, it now 

consists of four permanent modules: the basic Mir mod- 

ule, first to be launched; Kristall, a factory unit used _ 

to manufacture crystals that may be worth $1 

million each; and two Kvant "quantum" 

modules, which contain scientific in- 

struments and experiments (one has 

a welcome shower). А Soyuz TM space- 

craft, used to bring cosmonauts to and from 

the station, docks at one end of Mir's axis. At the 

other end a Progress M cargo spacecraft docks. It is 

unmanned and basically serves to resupply the station with 

food, water, and other necessities. A variety of photovoltaic solar 

panels generates electrical power. 


The Soviets plan to add two more modules to the station, one | 
| with imaging instruments for Earth observation, the other with envi- 
ronmental sensors. The addition will boost Mir's weight to 143 | 
tons. The U.S. space station Skylab weighed 83 tons.—A. F 


The basic Mir mod- 
ule is about 40 
feet long and 13 


lapi space crystals DRAWING BY MARIO FERRO 


SOURCE: AVIATION WEEK & SPACE TECHNOLOGY pure crystals. 
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totally automatic on-board computer control, making it a 
technological triumph in the view of space experts. Inci- 
dentally, only five of the 38,000 fragile ceramic tiles used 
for thermal shielding had fallen off during the orbiter's 
flight. Current plans call for a second unmanned flight in 
1991, and possibly a manned flight in 1992. | 
The Soviet press release issued to trumpet Buran's 
launch said, somewhat disingenuously, that the shuttle 
“looks remarkably like the American one." Indeed. The So- 
viets have been frank to concede that Buran's design was 
more or less copied from the Rockwell International design 
for NASA's space shuttle, with some important differ- 
ences: The space shuttle has two huge recoverable strap- 
on solid-fuel boosters and an external expendable fuel 
tank. Buran has none of these. Instead, it must be 
launched by the liquid fuel system of Energia, which is its 
sole booster. Buran's crew quarters, however, are similar 
to NASA's, designed to accommodate six to eight travelers. 
There is one other strong similarity between the two 
shuttle programs: Like NASA's space shuttle, Buran has 
been subjected to severe criticism. Because of its depen- 
dence on the Energia booster, the Buran program is enor- 
mously expensive. Through mid-1990 it had already cost 
14 billion rubles. (The official exchange rate is 0.6 ruble to 
the dollar.) In an environment of increasingly draconian 
Soviet budget squeezes, Buran is a luscious target. 
In fact, the crumbling Soviet economy is forc- 
ing the government to make severe cut- 
backs in the country's space program. 
Vladimir Pivnuk says that the 
C space budget has already been 
E cut by 20 percent, and 
~\ faces further cuts in 
\ 1991. He points out that 
ts money for the space program 
must now be justified to a dem- 
ocratically elected Supreme Soviet. 
No longer will national prestige be 
the major criterion for space pro- 
jects, Pivnuk says; the emphasis will be 
on maximizing profits and practical pay- 
offs, such as those from communications, 
weather, navigation, and Earth-monitoring satel- 
lites, and from the space manufacturing of special materi- 
als like the ultra-pure gallium arsenide crystals used for 
microchips. Manned missions will probably have the low- 
est priority, with only two or three manned flights a year. 
In an address last May, Gorbachev said that the techno- 
logical advances embedded in Buran could eventually be 
worth billions of rubles, but only if they are transferred 
~ throughout Soviet economic enterprises. Only then, he 
c. sald, will the huge sums expended on space be jus- 
— ^ tified. Buran, its promise as yet unfulfilled, is 
cw now particularly vulnerable. 

Ew Criticism has even begun to materi- 
^w alize from inside the ranks of the 
> space hierarchy. Roald Sag- 

deev, once head of the civil- 
ian Soviet space science estab- 
lishment and now a member of 
the Soviet Congress of Deputies, has 
told the TV program “Moscow News" 
that it was wrong even to start the Buran 
program. "Today, Buran takes the li- 
on's share of the space budget....I 
am totally in favor of dispos- 
able syringes and opposed 
to reusable Burans." 
Spacecraft design- 
er Konstantin 
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The Soviet space "- Buen awaits launch by the super booster En- 
ergia. Buran may rendezvous with Mir in 1991. 


Feoktistov ridicules one of the claimed virtues of 
Buran—its ability to rescue satellites gone astray. "The 
most advanced satellite is much less expensive than a sin- 
gle flight of Buran." 


vive relatively unscathed is the space station Mir. 
(The word means both "peace" and "world." A fa- 
vorite Russian toast is mir o mir, or “peace on Earth.”) For 
one thing, it brings in scarce hard currency: Germany, 
Japan, and France each fill Soviet coffers with the equiva- 
lent of a million dollars a day to have their astronauts fly 
on Mir. For another, Mir has an especially prized record of 
successes, despite some near-disasters. Cosmonauts Vlad- 
imir Titov and Musa Manarov set the world record for liv- 
ing in space by remaining aboard Mir for 365 days, 22 
hours, and 39 minutes, returning to Earth on Dec. 21, 1989. 
We met cosmonaut Aleksander Serebrov at Star City, a 
mini-city of 4,000. He had returned from Mir, he told us, 
“exactly 135 days before your visit." When asked what it 
felt like to work in space, he said “just like working on 
Earth, except we save time by not having to commute." 
The reality is not quite that amusing. Leonov, who was 
on the Russian end of the famous Apollo-Soyuz hand- 
shake, told us that the space station was too small to be 
comfortable. “It’s good for technology, but not for the crew," 
he said. "The diameter is only four meters. Your Skylab 


[Continued on page 96] 
POPULAR SCIENCE JANUARY 1991 © 67 


О ne facet of the Soviet space program that may sur- 
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As it provides hot water and space conditioning, this 
heat pump acts like a thermal-energy bank: It hoards 
heat or cool at cheaper off-peak rates for later use. 


aced with the difficulty of sat- 
isfying ever-rising peak elec- 
trical usage, utilities around 
the country are increasingly 
turning to a way to help pro- 
vide needed power more effi- 
ciently: leveling demand. 
One approach to do- 
ing this is for consumers to be- 
come more energy efficient. An- 
other is for them to make better 
use of a utility's available power 
by storing thermal energy made 
during off-peak times—when 
power is cheaper and more read- 
ily available—for heating and 
cooling a house later. 

The Phenix THP/3 heat pump 
takes advantage of this trend. It 
is the first commercially avail- 
able heat pump for residential 
use that stores heat or cool pro- 
duced during off-peak times in a 
large insulated water tank for 
space conditioning later. Avail- 
able in 3.5- and 5-refrigeration- 
ton units, Phenix also provides 
hot water. Апа it does it all in 
an unusually tidy package. 

Another residential storage 
system that stores both heat 
and cool is in the testing stage. 
The Max system, developed by Uhr 
Corp. in Alexandria, Va., will also pro- 
vide hot water. For thermal storage, it 
will use about 7,000 water-filled cap- 
sules, which are heated or frozen ac- 
cording to season. Pilot units are being 
tested by Virginia Power, and com- 
mercial units could follow next year. 

^More and more utilities recognize 
that thermal storage is a way to obvi- 
ate—partially at least—the need to 
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build additional generating capacity, 
which is expensive and time-consum- 
ing," says Loren McCannon, president 
of the International Thermal Storage 
Advisory Council, an industry group. 
“If thermal storage of heat and cool for 
commercial and residential customers 
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About the size of two side-by-side refrigerators, 
the Phenix heat pump blends easily into a wall. 


was used to its maximum, it would 
have the same effect as adding thirty 
to forty percent to the nation’s gener- 
ating capacity,” he says. “It would use 
existing capacity more effectively.” 

New thermal-storage systems can 
help level peaks by redistributing resi- 
dential energy usage (see box). 


“If extra power is needed in the af- 
ternoon, but after six p.m. a generat- 
ing plant has idle capacity, it makes 
economic sense to spread out that 
power usage,” says Keith Voight of the 
Edison Electric Institute, an electric- 
utility-industry group. “It’s like paying 
extra to buy and run a van for 
morning car pooling and driving 
home alone in it at night.” 

But making more efficient 
use of power won't only benefit 
utilities, notes Voight. “Many 
utilities offer customers off-peak 
power rates, home-energy au- 
dits, and rebates for buying effi- 
cient appliances." (To find out 
about your utility, call its resi- 
dential-marketing department.) 

Because it stores thermal en- 
ergy, Phenix shifts most com- 
pressor operation to off-peak 
hours. Unless water heating is 
needed, the microprocessor con- 
troller can be programmed to 
lock out the compressor entirely 
for the peak periods prescribed 
by the local utility. 

Phenix starts with the basic 
heating and cooling functions of 
a heat pump and then inte- 
grates thermal storage and hot- 
water heating. Heat pumps essential- 
ly are air conditioners that can run 
backward. They have a reversing 
valve that switches refrigerant flow to 
bring heat from outside air into your 
home in winter—the opposite of what 
they do in summer. 

But instead of heating or cooling 
your house directly, as a conventional 
heat pump does, Phenix first stores 
thermal energy in a water-filled tank. 


HEAT EXCHANGER 


TO INDOOR HEAT EXCHANGER 


HOT OR COLD WATER 
TO AND FROM HOUSE 
FOR SPACE CONDITIONING 
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REFRIGERANT-TO-WATER 
(AND ICE) HEAT EXCHANGER 


COOL STORAGE Refrigerant flow is the^ 
reverse of the heating mode (purple ar- 
row): After giving up some heat to the 
hot-water tank (if needed), the refriger- 
ant proceeds to the outdoor heat ex- 
changer. There, it dumps additional heat 
and condenses. The refrigerant then goes 
to the space-conditioning tank, where it 
evaporates to extract heat, chilling or 
freezing the water. 


The tank holds 350 or 500 gallons, de- 
pending on the system's size. 

In the summer cooling mode, Phe- 
nix extracts heat from the water tank 
until ice forms on its heat-exchanger 
coils. The water can become up to 70 
percent ice; a depth sensor continu- 
ously monitors the tank for ice con- 
tent. In winter, heat taken from out- 
side air is put into the tank, which can 
rise to a temperature of 125 degrees F. 

“This chilled or heated water is then 
pumped into the indoor heat exchang- 
er for space conditioning," explains 
Jerry Best, president of Phenix Heat 
Pump Systems in Sacramento, Calif. 

At the end of each peak period, the 
microprocessor controller establishes 
a target temperature or amount of ice 
in the thermal-storage tank for the 
next off-peak cycle. The target is 


— COLD WATER IN 
HOT WATER OUT 


HOT WATER Hot, pressurized re- 
frigerant gas from the compressor 
enters the domestic-hot-water 
tank's pumped-loop heat exchang- 
er, where it gives up some heat to 
the water. If the water is hot 
enough, the water pump isn’t oper- 
ated. If heating or cooling isn't 
needed, the heat pump just heats 


the hot water. 


based on the 24-hour average outside 
temperature, maximum outside air 
temperature, and remaining heat or 
cool storage quantity. 

"There's a benefit to heating and 
cooling from a water-storage tank," 
notes Dick Bourne, the inventor of 
Phenix and president of Davis Energy 
Group, an engineering-consulting 
company in Davis, Calif. "Zoning is 
easy. You just add another indoor heat 
exchanger." Zoning is separate tem- 
perature control for different rooms 
or areas of the house, such as up- 
stairs and downstairs. 

In heating and cooling modes, the 
80-gallon domestic-hot-water tank is 
mostly heated via a desuperheater. A 
desuperheater is a heat exchanger 
that removes some heat to warm wa- 
ter, but not enough to condense the re- 


HEAT STORAGE After pass- 
ing through (or bypassing) 
the domestic water tank, the 
refrigerant goes to the larg- 
er water tank (pink arrow). 
There, it dumps more heat 
and condenses to a liquid. 
Then it travels to the out- 
door heat exchanger, where 
it evaporates to pick up heat 
from outside air before re- 
turning to the compressor. 


REFRIGERANT- 
_ TO-WATER 
HEAT EXCHANGER 


DOMESTIC- 
HOT-WATER TANK 


HEATING AND 
COOLING The 
warm water or ice 
water in the stor- 
age tank is pumped 
to the indoor heat 
exchanger (yellow). 
Indoor air is drawn 
across the heat ex- 
changer by a blower 
for heating and 
cooling. Backup 
heating comes from 
electric resistance. 


SPACE- 
CONDITIONING 
TANK 


JANA BRENNING 


frigerant gas fully ["Do-It-All Heat 
Pumps," Oct. '89]. If neither cooling 
nor heating is needed, Phenix will just 
heat water. To do this, the heat pump 
transfers heat from air or from water 
in the thermal-storage tank into the 
hot-water tank. 


uring a test program of Phenix 
units installed in 30 houses in 


the Laguna Woods subdivision 
south of Sacramento, the thermal- 
storage systems showed they would 
live up to their load-shifting promise. 
On the 1989 peak cooling day—with 
the outside temperature at 103 de- 
grees F—the electricity-load reduction 
for the Sacramento Municipal Utility 
District averaged 3.8 kilowatts per 
unit during the peak hour. Now that 
there are more than 300 Phenix sys- 
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tems installed, the Sacramento Mu- 
nicipal Utility District has shaved 
more than one megawatt off its peak 
power demands. 

And while houses testing thermal- 
storage systems didn’t reduce total 
electricity usage during winter peri- 
ods, Phenix units provided substan- 
tial benefits over conventional heat 
pumps by avoiding the supplemen- 
tary electric-resistance heating that 
is often needed on exceptionally cold 
days. 

“When conventional systems switch 
on auxiliary heat, the utility gets a 
surge of demand called a spike,” says 
Best. “On very cold days, Phenix is al- 
so laboring to heat the house, but it 
does this with a level power demand.” 
That’s because the heat stored by Phe- 
nix acts as a buffer, reducing the need 


for added heat. 
H dard heat-pump ratings do not 
apply to thermal-storage sys- 
tems," says Bourne of Davis Energy 
Group, “because the operation, espe- 
cially in cooling, is different from con- 
ventional equipment." Integrated hot- 
water heating complicates efficiency 
calculations as well. 

By compiling hourly computer sim- 
ulations of various load conditions, 
Davis Energy Group has developed a 
way to rate the performance of Phenix 
compared with conventional high-effi- 
ciency heat pumps. 

For example, the five-refrigeration- 
ton-sized Phenix is slightly more effi- 
cient in heating than a same-size 
standard heat pump with a heating 
seasonal performance factor of 7.5. In 


ow efficient is Phenix? “Stan- 


the summer cooling mode, however, 
Phenix uses 15 to 30 percent more en- 
ergy than a conventional air condi- 
tioner with a seasonal energy efficien- 
cy rating of 11. 

“Any thermal-storage system uses 
more energy in the cooling mode—if 
you just consider the immediate cool- 
ing of the house,” explains Bourne. 
“But you have to remember that Phe- 
nix simultaneously makes chilled wa- 
ter and ice that will be used to provide 
cooling later.” 

To do this, Phenix generates lower 
temperatures than a standard system. 
“To cool room air that is at seventy-five 
degrees [Е], you need to generate tem- 
peratures in the forty-five-degree 
range, continues Bourne. “But to 
make ice, you’ve got to produce tem- 
peratures in the twenty-degree range.” 
Added energy is used to pump the ice 
water to cool house air. 

“But where Phenix gets it back is in 
water heating, by taking waste heat 
from cooling for ‘free’ water heating,” 
Bourne says. This saves a claimed 85 
percent of energy over electric water 
heaters and 60 percent over gas water 
heaters. 

The result: Phenix uses slightly less 
energy overall and costs less to oper- 
ate than a high-efficiency heat pump 
with either an electric-resistance or 
gas water heater. 

During the Laguna Woods test 
program, Phenix units used an aver- 
age of 114.7 million Btu per year— 
for an average annual energy bill of 
$1,259. In comparison, a high-effi- 
ciency heat pump with a gas water 
heater in Laguna Woods uses 117.4 
million Btu per year and costs 


$1,359, while the same heat pump 
with an electric-resistance water 
heater uses 143.4 million Btu annu- 
ally, for a $1,780 energy bill. 


A Ithough Phenix recently began 


mass production, you probably 

won't be able to buy one in most 
of the country for awhile. “Because 
they cost more initially, thermal-stor- 
age heat pumps require electric utility 
support to succeed,” says Bourne. 

A Phenix system costs approximate- 
ly $8,300, compared with about $4,400 
for a high-efficiency heat pump with 
either a gas water heater or an elec- 
tric-resistance water heater. 

After the pilot program, the Sacra- 
mento utility last year began offering 
off-peak rates at a 10 to 15 percent 
savings and a rebate to buy Phenix— 
$3,500 for the 3.5-ton system and 
$4,200 for the five-ton model. Texas 
Utilities Co., Southern California Edi- 
son, and Pacific Gas and Electric also 
have pilot programs. We've also com- 
mitted to a program with South Caro- 
lina Electric and Gas,” says Best. “And 
were talking seriously with a half-doz- 
en others.” 

Meanwhile, Phenix Heat Pump Sys- 
tems plans to fine tune the system 
—developing its own optimized indoor 
fan coil and microcontroller, says Best. 
Retrofit applications may soon follow. 

In any case, thermal storage seems 
to be a trend: The International Ther- 
mal Storage Advisory Council counts 
33 utilities that now offer incentive 
programs for the systems. “As these 
technologies become more economical 
and accepted, I’m certain that number 
will grow,” says Voight. us 


OTHER WAYS TO BANK THERMAL ENERGY 


While residential thermal storage has recently become more pop- 
ular, thermal-storage systems have long been used in large com- 
mercial buildings because they make economic sense: Com- 
mercial systems usually have much larger energy loads. And 


thermal storage can be accomplished in 
many different ways: 
HEAT STORAGE Ceramic rocks or 
crushed stone—At night, a conventional 
electric-resistance heating system warms 
air and simultaneously heats the storage 
material—such as ceramic bricks or 
crushed stone—to temperatures as high 
as 1,050 degrees F ["Rocky V (The Fur- 
nace)," Feb. '87]. During the day, a blow- 
er pushes air through this storage materi- 
al and out through a duct system to warm 
the building. 

*Hot water—ln addition to heating and 
| cooling, an air-source heat pump also 
| stores heat in an insulated water tank 

that can hold approximately 400 gallons. 

A water-to-air heat exchanger is used to 


transfer the stored heat to the building [Smart Heat,” Oct. '88]. 
COLD STORAGE |ce—ice-building systems form ісе on the heat- 
exchanger coils, which are submerged in water, or freeze water 
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contained in capsules ['Home Newsfront," June '90] and are filled 
with a circulating subfreezing fluid. 

Ice-harvesting systems form ice by pumping water over refriger- 
ated tubes or plates. The ice forms and periodically drops to a 


storage tank to keep the supply water | 
cold. Late next year, Lennox Industries іп | 
Richardson, Texas, plans to introduce a | 
system that will make ice at night, when | 
cooling demand is low. Ice stores heat or 
cooling through the phase change from 
liquid or solid (known as heat of fusion) 
(“Canada’s Energy Miser,” Dec. '90]. 
eChilled water—These systems are basi- 
cally like conventional chilled-water air 
conditioners with a storage tank. Be- 
cause chilled water doesn't take advan- 
tage of phase changes, these systems 
require larger storage tanks to provide 
the same cooling performance. 

eEutectic salts—Like ice, eutectic salts, 
which are a mixture of salts, water, and 
additives, undergo a phase change at a 


constant temperature and take advantage of the latent heat of fu- 
sion. As with ice-building systems, the eutectic-salts phase 
change stores energy.—M. D. 


With this clever system, a surprisingly 
affordable traditional post-and-beam home 
can be erected in just two days. 


| 
PE | 


obert Rydeen set out to de- 
sign a simple-to-build barn 
in 1975, not knowing that 
the results would someday 
redefine age-old construc- 
tion methods. Yet variations 
of his ingenious building 
system have been used to 
construct about 100 homes across the 
New England countryside. 

Rydeen is the inventor of the Com- 
ponent Building System, a post-and- 
beam construction method that results 
in houses that exude the gentle ele- 
gance of the post-and-beam style but 
can be built for about half the cost. 
How? Rydeen updated the technique 
with stress-skin panels and unusual 
timber joints. And his concept is so sim- 
ple that three people can complete the 
shell of a two-story house in a few days. 

What Rydeen has done is rethink 
the way houses should be built, not the 
way they look or function. À former air- 
line pilot and self-described tinkerer, 
Rydeen shared his timber-and-panel 
barn idea with a design engineer, then 
with a realtor. Both encouraged him to 
alter the plans for various housing 
styles. It was then that Rydeen real- 
ized the concept's full potential: a “mix 
and match" system that would be flexi- 
ble enough to build any house. 

In 1989 he sold the U.S. patent for 
the Component Building System to 
Unihome Corp., a division of Wood 
Fabricators in North Billerica, Mass. It 
now sells an adapted version of 
Rydeen's system under the Unihome 
name. Rydeen reserved the foreign 
rights for his original method. 

The Component Building System 
loosely follows post-and-beam con- 
struction, the time-proven method of 
erecting a solid frame of stout timber 
beams then layering on protective 
walls. Rydeen pared down this method 
to a minimum number of components. 

“If an average house has 2,500 
parts," he says, "the Component Sys- 
tem has 250. My newest system, the 
Affordable Housing System, has less 
than twenty-five [see box]." Everything 
from timbers to wall panels in the 
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panels are pre-cut at the factory to avoid labor-intensive fittings on site. 


Component Building System is factory- 
produced in ready-to-assemble pieces 
that can be erected with little more 
than a hammer. Yet unlike pre-manu- 
factured homes, the system components 
work like a child's set of blocks to form 
a near-infinite variety of structures. 
The cornerstone of the Component 
Building System is a pre-cut joinery 
system that connects the posts and 
beams. This eliminates the need for 
skilled labor. Timber ends are cut to 
leave a tongue so that they will fit to- 
gether in a certain order to form 
the joint (see illustration, following 
page). The vertical post has a dowel 
running through its length. The end 
of each horizontal beam has a hole 
cut in the tongue where it slips over 
the pin; as each beam is added, its 
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tongue overlaps the one beneath it. 

Because the sturdy stress-skin walls 
help support the house, thinner, less- 
expensive wood is used for the housing 
framework. This, surprisingly, offers a 
structural advantage. "After we had 
built my house, we learned we could 
use mostly white pine and Douglas fir 
for the roof panels," Rydeen says. “Be- 
cause harder wood tends to crack and 
twist more, the softer white pine actu- 
ally has far more stability." 

Like the timbers, the wall panels ar- 
rive in an almost-finished form: Two 
thick sheets of strand board (lumber 
made of chopped, glued, and pressed 
wood) sandwich 5"2 inches of expand- 
ed-polystyrene insulation, complete 
with electrical runs and pre-cut gaps 
for windows and doors. Grooves along 
the top and bottom edges let the panels 
slide into place against the beams. The 
strand board has two advantages: Its 
interior face has a smooth, finished pa- 
per surface that lets contractors skip 
the usual step of hanging drywall; and 
it's sturdy enough to hang cabinets, "so 
you don't have to worry about finding 
studs," says Rydeen. 

Polystyrene offers several advan- 
tages over urethane or fiberglass as an 
insulator. “Urethane, we learned, uses 
a chlorofluorocarbon as an expander, 
and that’s being banned because of the 
chemical's effects on the environment,” 
explains Rydeen. "We were also con- 
cerned about fiberglass, because stud- 
ies indicate that it might break down 
as it ages and turn into an asbestos- 
like problem." Polystyrene, he says, us- 
es less environmentally damaging 
pentane as an expanding agent. "So 
this, while it's not utopia, seemed best," 
he concludes. 


fter Unihome had bought Ry- 
deen's patent, it decided to make 
some changes to the system to 
ease construction and more readily 
pass building codes. "It's the same con- 
cept," explains president Andrew 
Snider, “but we think it’s slicker.” Al- 
though Rydeen and Snider agree that 
the marriage of post-and-beam timbers 
with stress-skin panels results in stur- 
dy, well-insulated houses, their build- 
ing philosophies breach over the roles 
of. the components. While Rydeen's 
Component Building System relies on 
the panels to bear a portion of the load, 
Snider's Unihome uses larger timbers 
and employs the rigid panels only for 
lateral bracing. 

As a result, Unihome altered both 
the joint design and the arrangement 
of the timbers. “Houses in northern cli- 
mates have to be designed to with- 
stand loading on the roof from snow,” 
Snider explains. “The original design 
used the joint's pin to resist the load of 
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. Beams slip into 


ANATOMY OF A JOINERY SYSTEM 


Dowel holds post, beams, 
and rafter together. 


Electrical 
races are 
installed 
at the 


factory. 


BUILDING A HOUSE WITH 14 EASY PIECES 


"The American dream of owning a home is a nightmare," says inventor Robert Rydeen. ^We | 


are the most technologically advanced nation in the world, but our people can't afford hous- 
ing." The New Englander believes he's found a solution. His first building system was the 
Component Building System, an updated post-and-beam method that is licensed for manu- 
facture and marketing in the United States to Unihome Corp. of North Billerica, Mass. His 
second was an inexpensive, bare-bones version dubbed the Affordable Housing System. 
The key to a cheaper system, Rydeen found, was to eliminate the structural timbers; 
stress-skin panels alone bear the weight of the house. Fourteen panels, some 28 feet long, 
are used, creating entire sides of the house in single, gapless pieces. These are joined at 


corners using L-shaped posts that fit snugly into each panel end. Last July, Rydeen | 


licensed the rights to the Affordable Housing System to Atlas Industries in Ayer, Mass. 


How "affordable" is it? A 1,375-square-foot Cape Cod-style house, complete with carpet- | 
ing, lighting fixtures, and kitchen cabinets, plus allotments for site preparation and a sewer or | 


septic system, sells for about $61,000; the shell alone could cost as little as $11,000. 

Like the Component method, the Affordable Housing System is flexible—easily expand- 
able to 1°- or 2-story homes, plus wings and partial or full dormers. Designers at Atlas In- 
dustries have extended the concept to two- and three-story apartment complexes; the Israeli 
govemment is considering buying several units to house its influx of Soviet immigrants. 

In addition to being inexpensive, Affordable houses are designed to be cheap to live in. 
Because each exterior wall is a single stress-skin panel, there are no poorly insulated spots. 


Says Atlas vice president Mike Kelly: "In a stick-built house, even if it's well-insulated, about | 


one-quarter of that wall is wood studs, and that only gives you an insulative value of R-3 at 
those points." Walls of the Affordable Housing System are filled with continuous, evenly thick 
insulation, so energy losses come mainly from doors and windows.—4J. A. Y. 


the roof trying to push outward. Al- 
though that works in some configura- 
tions, it might get you into trouble 
when you have, for example, an L- 
shaped house where loads are concen- 
trated at certain points." 

The Unihome system adds a ridge 
beam in the center of the roof. "Ba- 
sically, this beam is supported on posts 
all the way down to the floor," Snider 


says. "Were hanging the whole house 
off the ridge beam, rather than trying 
to resist forces with the side walls." 
This change allowed Unihome to revert 
to a more standard timber-joint system 
without using a dowel. 

*States have very specific building 
codes," Snider explains. “While Ry- 
deen's system should work, there 
wasn't a good way to prove it. With 


more-standard connections, we pass all 
the engineering criteria." 

Compared with typical construction, 
watching a stress-skin-and-timber 
house go up is like looking at a video- 
tape on fast forward. The first piece 
erected is a corner post, which is tem- 
porarily braced with a stick. Then car- 
penters slide the first wall panel into 
position until it stands tightly against 
the post. The next post is fitted to this 
panel. In this fashion, the workers con- 
struct the perimeter of the house until 
all of the first-floor walls are standing, 
then they lay the beams around the 
rim of the shell. Both the second story 
and roof are added the same way. 
Window, door, and skylight spaces, 
which are normally cut into the panels 
at the factory, can also be added later 
by cutting a hole in a wall panel with a 
circular saw. The fixture is then insert- 
ed, and gaps are filled with foam. 
{) to-build homes is the modest 

price. "Housing materials are so 
high-tech now, they've come about as 
far as they can go to reduce price and 
better quality,” remarks Rydeen. “And 
the manufacturers have made the 
costs just about as competitive as they 
can. So that means that the only cost 
of building a house that can be re- 
duced is labor.” 

The timber-and-stress-skin systems 
sidestep some labor costs because the 
homes are erected so quickly. As a re- 
sult, a Unihome house costs about the 
same as a conventional stick-built 
house, but is about half the price of a 
traditional post-and-beam, claims 
Snider. For example, Snider estimates 
a 1,100-square-foot shell (including 
windows, doors, plumbing, kitchen fix- 
tures, and insulation) could be built for 
less than $35,000. Rydeen’s own 3,500- 
square-foot Cape Cod-style home has a 
sun room and deck extending off the 
living room. “You could duplicate my 
house for about $125,000,” he says. 
“The appraisal on it, however, is 
$284,000.” 

A second savings comes from the 
system’s energy efficiency. Although 
no formal tests have been conducted to 
measure a timber-and-panel wall’s 
thermal performance, Rydeen claims 
that it surpasses that of conventional 
walls. This is partly because areas 
where heat loss occurs in many stick- 
built houses, such as spaces around 
electrical boxes, are insulated with the 
polystyrene in the panels. 

Mark and Sue Reiner of Brentwood, 
N.H., used the Component Building 
System to add on a large family room 
that nearly doubled the size of their 
house. They claim their heating bills 
have remained virtually the same. 


POPULAR SCIENCE JANUARY 1991 e 75 


ne of the bonuses of these quick- 


With three 
distinct V6 op- 


tions, General 


Motors has cre- 
ated separate 
identities for a 
trio of GM-10- 


platform 


sedans. 


BUICK REGAL 
CHEVROLET LUMINA 
PONTIAC GRAND PRIX 


By JIM McCRAW 


ot long ago, General Motors was criti- 
cized for churning out too many look- 
alike cars on duplicate platforms, tak- 
ing advantage of economies of scale and 
customers. When this scheme of ap- 
plying multiple nameplates to me- 
chanically identical cars was first 
hatched, it was euphemistically termed 
"badge engineering." That disguise turned out to be thin 
indeed. When buyers began to see through this marketing 
sleight of hand, GM resolved to engineer some 
individuality back into its various model lines. 

Three variants of the GM-10 platform for 1991 demon- 
strate how effectively GM has distanced itself from ac- 
cusations about cookie-cutter cars. This trio of front-drive 
intermediate sedans—the Buick Regal Limited, Chevrolet 
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Lumina, and Pontiac Grand Prix STE—is all of a family, is 
built on a common wheelbase of 107.5 inches, and cer- 
tainly does share a number of important components. But 
in most ways that count, notably the selection of power 
trains, each car divisions' designers and engineers have 
managed to imbue their offering with well-defined per- 
sonalities. Can you point to any one of the three as the 
“perfect 10?" That depends on what you are looking for. 

Case in point: the Pontiac Grand Prix STE, available in 
1991 with a 3.4-liter double-overhead-cam 24-valve V6 
engine making 210 horsepower [“Detroit Shifts the Bal- 
ance of Power," Oct. '90]. With the installation of this pow- 
er plant, the Grand Prix adds muscle and authority to its 
performance image, and now is targeting Ford's impres- 
sive family/sport sedan, the Taurus SHO. The twin-dual- 
cam 3.4 engine is not entirely exclusive to Pontiac, also 
being available in the Chevrolet Lumina Z34 coupe and 
Oldsmobile Cutlass Supreme coupe, but the Grand Prix is 
the only GM-10 sibling that combines the high-output 
power plant, a Getrag five-speed manual transmission, 
and a four-door body design. 

The 3.4 DOHC engine replaces last year's limited- 

production 3.1 turbo as the top power option, mak- 

ing more power for a lot less money—about $600 

over the base 3.1 instead of more than $3,000 for 
last year's turbo motor. In effect, Pontiac has 
swapped turbo technology for multivalve tech- 
nology. Also, the 3.4 engine is available with the 
4T60-E electronically controlled four-speed over- 
drive transaxle. When the automatic is ordered, 
the engine is slightly detuned to 200 hp in the 
interest of drivability. 

Chevrolet's Lumina is the most popular mem- 
ber of the GM-10 family, being trimmed as a 
value leader for the mass market. As such, it 
uses the corporate 3.1-liter V6, an upgraded 
version of the 2.8-liter engine that GM has been 
selling for 10 years. The engineers haven't been 
sitting idle, mind you; a great deal of technology 
exchange from the 3.4 development program has trickled 
down to benefit GM's base-line V6, making it a stout 
workhorse with the potential for a long, reliable life span. 

The Buick Regal Limited version of the GM-10 rounds 
out our comparison fleet. Two or three GM reorganizations 
ago, Buick was the lead V6 division as well as the lead 
turbo division; it put the two together to create some mem- 
orable cars. Since the reorganizations, Buick has been 
redirected toward building more *mature" vehicles, and 
what was formerly known as the Buick 3.8-liter V6 has 
been continuously refined, developing into todays GM 
3800 TPI (Tuned Port Injection) engine. 

The 3800 TPI in our crimson-colored test Regal Limited 
is the largest displacement engine offered in the GM-10 
family, rated at 170 hp at 4,800 rpm with 220 pound-feet 
of torque at 3,200 rpm. It uses the time-honored pushrod 
valve gear like the 3.1 in the Lumina, but in contrast to 
the 3.1 or the 3.4 DOHC in the Pontiac, its cylinder banks 
are positioned at a 90-degree angle from each other, while 
the two smaller engines use 60-degree blocks (see box, 
Searching for the Right Angle). 

The geometry of a 90-degree V6 block design has some 
drawbacks in vibration. When the Buick 3.8 was updated 
in 1988 to become the 3800, a balance shaft was incor- 
porated to control vibration forces (technically known as 
primary shaking imbalance). 

Buick engineers positioned the balance shaft in the V- 
shaped space between the cylinder banks, above and par- 
allel to the camshaft. It is driven by a gear located behind 
the timing-chain sprocket. Like the balance shafts used in 
some four-cylinder engines, it spins in the reverse direc- 
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tion of engine rotation. The V6 balance shaft rotates at 


engine speed, though, in contrast to four-cylinder practice, 
where a pair of shafts spins at twice engine speed. АП this 
effort is not simply for technology's sake, of course. It is 
actually a matter of matching an engine's characteristics 
—smoothness, in this case—with the Buick image of lux- 
ury-class transportation. 

Buick's current idea of engine performance is based 
much more on silence, responsiveness, and durability 
than tree-toppling torque or blazing 0-to-60-mph times, so 
Buick engineers chose to stay with a relatively simple 
two-valve-per-cylinder design. 

Improvements to the 3800 V6, which distance the 1991 
engine from the earlier versions, account for much more 
than the additional five hp seen on the spec chart. There 
is tuned-port fuel injection, with long intake runners 
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Buick's Regal 
Limited is mated 
to GM's refined 
3800 TPI V6 to 
deliver excellent 
low-speed re- 
sponse and quiet, 
effortless high- 
way cruising. 
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boosting torque output at engine 
speeds between 1,600 and 4,800 
rpm. The 3800 TPI also uses com- 
posite rocker-arm covers and lam- 
inated exhaust manifold heat shields 
to reduce noise, tubular stainless- 
steel exhaust manifolds to improve 
performance, and more-precise elec- 
tronic engine controls. Selecting the 
3800 TPI engine option adds $395 to 
the Regal Limited sedan; it's standard 
on the Regal Gran Sport sedan. 

Rather than push steadily ahead 
with incremental performance im- 
provements to the Grand Prix's 3.1 
V6, Pontiac power-train engineers 
elected to make heads roll. While the 
basic architecture of the engine block is 
unchanged, the overhead-valve cylinder 
heads have been replaced with alumi- 
num twin-cam castings, utilizing four 
valves per cylinder. А unique hybrid 
drive system uses both a chain and belts 
to turn the cams. Fuel is delivered by du- 
al-spray injectors, and a distributorless 
ignition system supplies the spark. For 
the sake of durability, a nodular iron 
crankshaft was fitted, the main bearings 
were redesigned, and an oil cooler was 
added. By engineering the valve timing for 
a broad power band, the power peak of 210 
hp is reached at 5,200 rpm—reasonable by | 
the standards of present-day multivalve 
engines. The torque peak of 215 lb.-ft. . 
comes in at a relatively high engine speed, 
though, of 4,000 rpm. 


uring the creation of the 3.4, its base engine, the 3.1- 

liter V6, got a substantial number of improvements, 

and the 3.1-liter's output inched up from 135 to 140 
hp at 4,400 rpm. Because the 3.4-liter high-output engine 
and the 3.1 are machined on the same assembly line, both 
of the 3.1/3.4 engine blocks use similar castings. For the 
customer, this means cast iron was added to the bulk- 
heads, skirt, and oil-pan rails of the 3.1 block, including 
corner gussets. Strengthening ribs were added to the case, 
sides, and lifter valley of the block. And the engineers 
added a new type of silicon gasket and soft grommets to 
the intake manifold plenum to prevent it from amplifying 
and radiating engine noise. In the Lumina, the 3.1 engine 
is a $660 extra-cost goodie over the standard 2.5-liter 
four-cylinder engine. 

While the Regal's understated styling complements the 
torquey 3800 engine, and the Lumina's exterior fits with 
its plain-vanilla power train, the Grand Prix is a bit re- 
served considering the excitement under the hood. The 
Grand Prix four-door is spared the misfortune of the 
coupe's distended front bumper treatment, getting by 
nicely without juvenile spoilers, wings, or scoops. For '91 
the Grand Prix does get a full-width lighting treatment 
across the front end, Mercury Sable-style, but there are 
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Thanks to its 
power-packed 
24-valve V6 
engine, the 
Grand Prix STE 
is able to boast 


sport sedan 


performance 
without flashing 
an eyebrow- 
raising exterior. 


few outward signs that this is a full-house sport sedan. 
Some Pontiac technology treats for the 1991 Grand Prix 
include a second-generation head-up display, which pro- 
jects a digital speedometer readout onto the lower left of 
the windshield along with turn indicators, high-beam 
warning, low-fuel warning, and check-gauges warning. 
The new unit is more compact, yields a brighter image, 
and uses a different method of dealing with stray reflec- 
tions. This head-up display is not for everyone, not even 
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in this sporty sedan, but it's an idea with possibilities. 

As for equipment, the three GM-10 sedans were 
similarly outfitted. On the Chevy's window sticker was 
listed a package called 15C, on the Pontiac's 15А, and on 
the Buick's 1SE, which by any name amounted to 
America's most-wanted options: air conditioning, power 
windows, power door locks, cruise control, tilt steering 
wheel, power trunk opener, power mirrors, carpet mats, 
and a handful of other little oddments. All three had four- 
wheel disc brakes, the Buick and Pontiac with ABS. The 
Lumina and the Regal had the four-speed automatic 
transaxle, and the Grand Prix the five-speed manual by 
Getrag, new for 1991. 

At the test track, we found a close-to-equal performance 
in some categories, but also several key differences. 


hich one's the quickest? A glance at our chart will 
| show you an 8.2-second sprint from 

E 0 to 60 mph for the Pontiac, a direct 
result of its manual transaxle and 210-hp 
thrust, with the 170-hp Buick at 10.1 
seconds and the 140-hp Lumina at 10.8 sec- 
onds. But the Buick won the low-speed 
pass (30 to 50 mph) and the high-speed 
pass (50 to 70 mph) by virtue of its large 
engine displacement and greater amount 
of available torque. In the passing acceler- 
ation tests, the Pontiac placed last, only 
because we don't do a double-downshift 
maneuver at the track with manual- 
transmission-equipped cars; we just flat- 
ten the pedal to the floor in top gear. 
The two cars equipped with an auto- 
matic transmission simply kick down 
into a lower gear and take off. 

During the brake tests, technology 
and physics came together to provide 
some interesting lessons. The Buick 
and Pontiac, both equipped with ABS 
and both fitted with performance 
P225/60R16 tires, marked 152- and 
148-foot stops from 60 to 0 mph, 
respectively. The all-disc Lumina 
with its P195/75R14 rubber scored a 
151-foot stop. 

This set of cars demonstrates clear- 
ly that ABS, while tremendously val- 
uable in wet, snowy, or muddy condi- 
tions, or in situations where left and 
right sides are riding on different sur- 
faces, doesn't shorten stopping dis- 
tances in dry-road conditions. Still, we won- 
der why Chevrolet chose not to offer it as an option on any 
Lumina model, even the Z34 performance coupe, when it is 
available on all of the other cars that are based on the GM- 
10 platform. 

Our test data panel will show that these three cars 
were also close in the handling maneuvers: within 0.02 g 


on the skid pad, and within 1.2 mph on the slalom : 


course. The Grand Prix, heaviest of the three at 3,571 


pounds, handled well up to its limits on its generously ¢ 


proportioned tires, but was somewhat more difficult to 
control at the limit. The Buick, though it demonstrated 
the best road-holding of the three on the skid pad, was a 
little tail-happy during the slalom and lane-change ma- 
neuvers. The Chevrolet, lightest overall weighing only 
3,282 pounds, but with a better front-to-rear weight dis- 
tribution than the other two, was close to the others in 
these tests, easy to drive, and predictable with its mere 
140 hp and relatively skinny tires. 


Subjective impressions that were gathered while driv- 
ing the GM-10 trio on public roads were generally posi- 
tive. The personality and power of the new 3.4-liter V6 en- 
gine virtually remakes the Pontiac when compared with 
the base 3.1 or last year's 3.1 turbo. It is an unabashed 
boy-racer that will serve up a 7,000-rpm reading on the 
tachometer, and the engine's exhaust sounds great while 
pulling the car through the gears at a rapid clip. And, 
unlike many multivalve engines, there is plenty of steam 
available at low rpm, coupled with wonderful mid-range 
performance. Unfortunately, the test results show that the 
Grand Prix STE is no performance match for its chief 
target, the Ford Taurus SHO, measured at 0 to 60 mph in 
7.0 seconds, 0.84 g on the skid pad, and a 60-to-0-mph 
stopping distance of 129 feet in our March 1989 car test. 
still, the Grand Prix is a credible performance sedan. 

Pontiac’s approach to interior design in the STE, with 
the head-up display and an amazing array 


Solid те 
| si i i= 
збе, the Chev- 
rolet Lumina 
3 uses a 3.1 liter 
V6 and good 
basic design to 
bring high value 
at a reasonable 
price. 


m _ 
et mi 
= 
= 


POPULAR SCIENCE JANUARY 1991 * 79 


of buttons, switches, and controls, is more akin to fighter 
aircraft than passenger cars. It takes a while to figure it 
all out, and some of it is a bit overwrought, but we liked the 
cruise control and sound system controls in the steering 
wheel hub (no air bag here). The gray cloth sports seats 
were comfortable and supportive on long hauls. 

The 3800 TPI V6 in the Buick Regal Limited was a 
model of good behavior on the streets and highways. We 
don't know whether a nickel will stand on its end while 
perched on this engine's injector plenum, but it might; 
it's that smooth and quiet. At the same time, the redone V6 

[Continued on page 94 | 


The cylinder banks of General Motor's 3800 V6 are at 90 degrees to 
each other, while a 60-degree angle is used in the 3.1-liter and 3.4- 
liter V6s in the Chevrolet Lumina and Pontiac Grand Prix. The 
reason for this is something more than a slip of the protractor. 

The 90-degree configuration matches a V8. Early V6s were built 
from shortened V8 engine blocks. But a V6 isn't balanced against 
inertial forces. The best layout for balance is the 60-degree engine, 

: where a cylinder fires every 120 degrees of crankshaft rotation. The 
3800 duplicates the firing position of the 60-degree engine by using a 
split pin on each of the three throws of the crankshaft, offsetting each 
piston to obtain the 120-degree firing angle. But with the split pins, the 


90-degree block doesn't match the plane of the reciprocating masses | 


of the pistons and crankshaft weights, resulting in a rotating force. 
Buick's uses a balance shaft in the center of the V, rotating at engine 
speed in the opposite direction of the crankshaft, cancelling the tremors; 


PUSHROD VALVE TRAIN 


The external similarities of the cars sharing the GM-10 chassis 
are in sharp contrast to the variety of engines under the hoods. 
GM divisions offer everything from a mundane pushrod four- 
cylinder up to a new 24-valve V6 that compares favorably with the 
| current generation of flat-out performance engines. The character 
| of the car changes dramatically, depending on the handling and 
| power-train package selected—which is what GM intended. 
| The effort stretches the basic concept of GM's core intermedi- 
ate-size car a bit thin, however. At its best, the GM-10 is a comfort- 
able, long-legged intermediate car with mildly aggressive road 
| manners. The Pontiac Grand Prix strays furthest from the con- 
| cept, with relatively quick steering, tight suspension, and a high- 
| revving 3.4-liter V6. The Grand Prix combination scores well in 
| most phases of measured performance, but what the numbers 
don't show is the willingness of the new engine to rev smoothly. 
| Another surprise comes when the Chevrolet Lumina is pressed 
| hard, where its crisp handling becomes impressive. The 3.1 V6 
| falls short in horsepower, but it's still a pleasant and willing engine. 
Still, both cars struggle to imitate a sporting sedan. Acceleration 
is reasonable, but the Lumina and Grand Prix are too large, too 
| heavy, and the suspension tuning trades too much roughness for 
sporting pretensions. In contrast, the Buick, with its somewhat 
| cushier ride, reasonable steering, and powerful V6 seems to cen- 
| ter in on what these sedans do best—transport a quartet in rea- 
| sonable comfort and economy on the highway.—Dan McCosh 
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rofessor Stephen Benton re- 
calls being summoned by 
his student researchers ear- 
ly in 1989. “It was the kind 
of day holographers live 
for,” he says. When he en- 
tered the small, dark base- 
ment room at the Mass- 
achusetts Institute of Technology’s 
Media Laboratory in Cambridge, he 
sensed the excitement. A series of lens- 
es aligned on a sturdy optical bench 
sparkled in a red laser beam. 

Benton sat behind the last lens, lis- 
tening to the noisy hum of a nearby 
motor. The motor spun a mirror at 
8,000 rpm that intercepted the laser 
beam and transformed the light into a 
remarkable image: A tiny red sphere 
seemed to float in space before the 
lens. Moving his head slightly, Benton 
could see around the globe—a true 3-D 
image. The graduate researchers had 
successfully added vertical deflection 
(height) to the beam images. Pre- 
viously, 3-D demonstrations by Ben- 
ton's Spatial Imaging Group had 
seemed less spectacular: A few dots on 
a single line appeared to be at differ- 
ent depths "if you looked at them just 
right," Benton says. 

A visit last summer to the lab, iden- 
tified as “Holographic Video" on a 
hand-lettered card near its door, re- 
vealed that more advances are rapidly 
under way. The group's key goal— 
called impossible in one technical ar- 
ticle—was achieved when the re- 
searchers began creating instant elec- 
tronic holograms with their equipment. 

standard 3-D film holograms, by 
contrast, often require hours or days of 
intricate vibration-free laser photogra- 
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MIT scientists transform 


Above, an early holographic image. Left to right, John Underkoffler, 
Pierre St. Hilaire, and Mark Lucente inspect 3-D imaging optics. 
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supercomputer data into 3-D animated images. 
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phy. The holographic movies at Disney 
parks, museums, and elsewhere de- 
mand elaborate preparation: Hun- 
dreds of special narrow film holograms 
are prepared and wrapped around the 
inside of a plastic cylindrical drum. 
Movement of the viewer or the drum 
produces an animated 3-D image. 

For their crude but instantaneous 
images, the MIT researchers linked a 
supercomputer to some clever but rela- 
tively simple optics. They first draw 
simple objects with ordinary comput- 
er-graphics equipment, then transform 
these objects into instantaneous—and 
sometimes animated—3-D holographic 
images. 

Refinements of this digital hologra- 
phy, say the researchers, 
should eventually appear in 
graphics work stations used 
for design and medical 
imaging, or screens for air 
traffic controllers. Benton 
speculates that new ways of 
encoding video images will 
also make holographic home 
TV possible. 

Benton is accustomed to 
waiting for improvements 
in holography. In the late 
1960s and early 1970s, as a 
research scientist at Pola- 
roid Corp., he pioneered a 
method of making holo- 
grams you can view in ordi- 
nary light. Such reflection 
holograms are now com- 
monly used on credit cards, 
magazine covers, and more. 

The technique he devised 
omits information from con- 
ventional holograms that 
isn't absolutely necessary. 
Subsequently, the develop- 
ment of electronic hologra- 
phy at MIT has also hinged on elimi- 
nating nonessential image details. 


olography mushroomed in the 
early 1960s when lasers be- 
came available. Conventional 
holograms are made by splitting a 
laser beam into two parts. One beam 
illuminates an object that reflects 
light onto film. As the direct beam 
from the laser also strikes the film, 
the two beams interfere with each 
other. Develop the film, and you'll 
see a meaningless jumble of whorls 
and stripes from this interference in- 
stead of a recognizable image. 

These patterns represent different 
light intensities reflected from the ob- 
ject as well as the direction from which 
` this light is coming. Imagine that each 
part of an object 1s firing a shotgun 
blast of particles (light rays) onto the 
film, which captures their divergence, 
or spread. For viewing, when laser 


86 © POPULAR SCIENCE JANUARY 1991 


MIT's Professor Stephen Benton compares the 
lographic video (64 to 192 lines) with that of TV from the 1920s and 1930s. 


light is beamed through the film, this 
spread is recreated to provide depth 
cues. “It’s reconstructing the rays just 
as though the object were still there,” 
Benton says. 

As you view a conventional holo- 
gram and move your head, two types 
of depth cues are provided: You'll no- 
tice that nearby objects seem to move 
more rapidly than distant ones (verti- 
cal parallax). Side-to-side movement 
produces horizontal parallax, another 
strong depth cue. Benton’s technique, 
which results in so-called rainbow 
holograms like the one on your credit 
card, makes a final hologram from the 
first one by photographing the image 
through a narrow horizontal slit. That 


Е dm 


eliminates vertical parallax, which 
few people miss anyway. 

The benefit is that concentrating 
light through a slit makes the final 
hologram bright enough to be viewed 
in ordinary white light. Vertical move- 
ment—of either your head or, say, 
your MasterCard—produces rainbow 
colors because youre still effectively 
viewing the original hologram 
through a slit. And a slit, like a prism, 
breaks white light into colors. 

Applying such image simplification 
techniques to electronic holography 
has been crucial. The reason: Fringe 
patterns of any hologram are aston- 
ishingly complex. Benton’s goal of 
computing these interference pat- 
terns—literally calculating and re- 
cording all the angles of light rays 
from objects—seemed preposterous. A 
single four-by-four-inch hologram with 
a 30-degree-wide viewing “window” 
has about 25 billion bytes of informa- 


pictures from ho- 


tion. Creating animated TV-like move- 
ment—60 images each second—would 
demand 12 trillion bits of data to be 
calculated and transmitted—far be- 
yond the capabilities of any computer. 
John Underkoffler, a veteran Media 
Laboratory researcher, once estimated 
that a typical high-speed minicomput- 
er would need 30 years to create one 


standard hologram frame. 
F overwhelming demands for com- 

puter power began soon after the 
project got under way early in 1987. 
Joel Kollin, a student, and Benton se- 
lected a few of the components for the 
system. The initial research team con- 
cluded that most of a holo- 
gram’s complexity could be 
eliminated from video im- 
ages. It would be wasted be- 
cause of the human eye’s 
limited resolution. “That 
was the big ‘Aha! ” Benton 
says. 

Several decisions shrank 
the demand for holographic 
information some 50,000 
times: eliminating vertical 
parallax, as in most rain- 
bow holograms; making the 
viewing angle 15 degrees; 
and not calculating details 
too small for human eyes. 

Building the system has 
required modifying or de- 
bugging virtually every 
component—even MIT's 
$4 million supercomputer, 
shared with many research 
teams. Located in a large 
room down the hall from 
the Holographic Video lab, 
Thinking Machines’ CM2 
supercomputer has 16,000 
microprocessors that operate in paral- 
lel. The computer, cruising at one bil- 
lion operations a second, or crunching 
numbers briefly at more than double 
that rate, makes the instantaneous 
holograms possible. А switch-selected 
modification to the computer's frame 
buffer, which temporarily stores image 
data, optimizes the machine for video 
holography. A thin black fiber-optic ca- 
ble carries the computer's output to 
the Holographic Video lab. 

As assembly of the optical compo- 
nents progressed, it faced skepticism. 
For example, the maker of special crys- 
tals, now at the heart of the system, 
didn’t believe its components were 
suitable. “They just came back and 
said, Ме don't think this is going to 
work at all,’” Benton tells me. The 
crystal transfers electrical signals from 
the supercomputer onto the laser 
beam, acting like a piece of film that’s 
constantly being erased and re-exposed 


iguring out how to reduce such 


with new holographic images. 

Now that their rudimentary 
images, such as the tiny red 
sphere, have shown that the sys- 
tem works, changes are under 
way to enhance 3-D image 
quality. “Опе of the little opti- 
cal triumphs we've had recent- 
ly is putting three channels 
[each with 64 lines] in the crys- 
tal," says researcher Mark Lu- 
cente. He points to the edge of 
the matchbox-sized crystal 
where three adjacent connec- 
tions from the computer had 
boosted the number of scan- 
ning lines that form the images 
from 64 to 192. "Eventually we 
plan to work with perhaps one 
hundred parallel channels," adds 
researcher Pierre St. Hilaire. 

The group is also boosting im- 
age size and making the images 
full color instead of monochro- 
matic. The size increase, 
ed early this year, will be: to uon by 
four inches. Early pictures are the size 
of 35mm slides. Benton projects that 
the frame buffer in the supercomputer 
will grow from 2 to 32 megabytes. 
They're also adding solid shading to 
the wire-frame objects. 

Shading the holographic images to 
make them appear solid will be excep- 
tionally difficult. Conventional com- 
puter graphics programs are available 


HOLOGRAPHIC | WORK: STATIONS 


| Automotive designers and engineers in other fields will 
| use 3-D holographic work stations to grasp how 
changes alter the solid appearance of products. Phy- 
sicians could view a patient's organs in perspective in- 
stead of from flat views. Air traffic controllers could in- 
stantly grasp the relationships between altitudes and 
distances of aircraft, contributing to safety.—J. F. 


that can create objects with remark- 
ably realistic textures—metals, leath- 
er, an orange skin. But holographic im- 
ages demand much more. John 
Underkoffler says they must know 
what the microscopic structure of a 
surface is like to calculate interference 
patterns. "We need to know how light 
is reflected from each little point," he 
explains. "With computer graphics, 
which just attempts to mimic photog- 


SPINNING MIRROR 


HOLOGRAM IMAGE 
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raphy, you don't worry about 
surfaces at that level." 

Benton looks upon the cur- 
rent system as a “knothole view 
on the future of holographic 
TV." He expects future televi- 
sion receivers will have the 
equivalent of the Media Lab- 
oratory's supercomputer built 
into them. Because of that, the 
amount of information piped to 
sets could be small. Holographic 
TV has long been considered im- 
practical because most re- 
searchers couldn't figure out 
how to transmit the staggering 
amounts of information that 
true 3-D pictures demand. 

For holographic TV, Benton 
believes the signal-compression 
techniques used for high-defini- 
tion TV, which simply eliminate 
redundant information, won't be 
adequate. Instead, a description 
of what's in holographic images 
will be transmitted. “It’s a kind of se- 
mantic image encoding where you say, 
"There's a cat and there's a dog,’” he 
says. The code complexity would match 
the amount of detail in scenes. Your 
3-D receiver's supercomputer would 
use these simplified image codes to 
form objects on the screen and position 
them at the proper depth. *Of course," 
Benton cautions, ^we're talking about 
the very speculative future of TV." 
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ACOUSTO-OPTICAL CRYSTAL 


MIT's computer-generated holograms begin as signals fed to optical 
equipment from a supercomputer. The signals represent the optical 
fringe pattems that would be present in a 3-D hologram composed of 
192 horizontal lines. Each line is composed of 16 other lines and has 
32,000 picture elements. To simplify the computing task, some infor- 
mation is omitted from the hologram. The light signals are converted 
into a radio-frequency signal, amplified, and sent to three transducers 
attached to a tellurium-dioxide acousto-optical crystal. Here the signals 
are converted into sound waves that travel through the crystal at about 
twice the speed of sound, altering the index of refraction as they 
change pitch and advance. A laser beam passing through the crystal 
is defracted just as it would be passing through a hologram. A spinning 


mirror—18 facets on the edge of a thick brass polygon— "freezes" this 
holographic information. The mirror spins in the opposite direction and 
at the same speed as the sound waves. When a circuit counts 16 
lines, it sends a signal to a vertical scanner, an electromechanically 
driven mirror that moves down one step for the next scan line. А lens 
focused on the spinning polygon magnifies the 192 scan lines into a 
visible image. Simple images, such as a wire-frame cube, can be up- 
dated by the computer in about 0.3 second, so animation is possible, 
showing the 3-D cube spinning against a black background. | viewed a 


series of animated images that had been precomputed, stored on | 


magnetic discs, then rapidly downloaded for smooth, flicker-free ani- 
mation. The images, while basic, produced a striking 3-D effect.—J. F. 
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"Henry Kloss brought Dolby sound, CrO, cassette tape, and 


large-screen projection television into living rooms, and made 
the dominant speaker systems of three decades. Now he's at it 
again at Cambridee SoundWorks, Inc 

selling direct to the public." 1С. Magazine 


At Cambridge SoundWorks we manufacture 
speakers and music systems designed by He 
Kloss (founder of AR, КІН & Advent), and we se 
them from our factory in Newton, Mass. We also 
Sell carefully selected audio components from 
brands like Philips, Pioneer and Denon. Because 
we sell facory dire you can save hundreds of 
dollars on иш and systems. We sell 
nothing but “the ER stuff." Our knowledgeable 
audio experts will e you make the right choices, 
without being pushy. And you can call toll-free for 
advice, to order or for "hook-up help" 365 days a 
year. This is the simplest way to get ihe right deal 
on stereo components...and there's no risk. 
* Call toll-free for factory-direct savings. 
* UPS delivers right to your front door. 
* Audio Experts will answer all your 
questions, before arid after you buy. 
* 30-day — guarantee. 
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stereo, mail the coupon or call 


| 
1-800-AKA-HIFT 


| 154 California St., Suite 126A, Newton МА 02158 
* In Canada call 1-800-525-4434. Fax: 617-332-0229 
. — Outside U.S. or Canada 617-332-5936 E 
AR & Advent are trademarks of International Jensen, Inc. AR & 
Advent are not associated with Cambridge SoundWorks, 
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NEW FREE BOOK 
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HOW TO 
SELL YOUR 
INVENTION 


| | Do you have an invention you intend 


offering to manufacturers on a sale or 
royalty arrangement? If so, by all 
means write for our free booklet as a 


| guide, whether you do it yourself, or 
employ us to help you. 


It's free for the asking and here are 
just some of the subjects it covers. 
* How to Describe Your Invention so 
Manufacturers will take Notice 


+ The Next Step to Take if a Manufac- 


turer Shows Interest 


* Approximate Royalty Rates Man- 


ufacturers are Currently Payin 


œ If Your Invention is Sold Outright 


for Cash 
* Or, Part Cash, Part Royalty 


* Submitting Your Invention Before 


Patenting 
Our reason for giving away information 
we've gathered over our 26 years in this 
business is simply that we hope you 
read it and employ us at our reasonable 
fee rather than do it yourself. But that 

will be for you to decide. 

But understand, we are not promot- 


| ers, developers, brokers. Ours is a tech- 


nical service of writing descriptive 
materials for your invention and select- 
OR He right manufacturers who poten- 
ly should be interested in it. The 


„= Л we prepare are your property. 


We are not patent attorneys. ror E 


questions relating to proprietary ri 
searches, patentability, you should ES 
sult a Registered Patent Attorney. 
But back to the booklet. We want you 
as a client but only if, after reading it, 
ou think you need us. Otherwise the 
аш will show you how to do it your- 
se 


Use the coupon below. We'll rush the | 


booklet to you. No obligation whatever. 
(But please no drawings or models at 
this point.) 

REFERENCES: Your own bank, at- 
torney or Chamber of Commerce. 

Mail the coupon Today. Please en- 
close $1 for postage and handling. 
Kessler Sales Corp.,Dept. 0-71 Fre- 
mont, Ohio 43420. 


r MAIL THIS COUPON , 7 


{ Mr. K. О. Kessler, President 


y Kessler Sales Corporation 
Dept. D-71 Fremont, Ohio 43420 i 
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Commodore multimedia computer, August, page 16 


Cordi itiz 16 
Cordless ene phon ROM machine, 
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Sate sow-blade Mey March, page 16 
Sears Craftsman Power Caulker, November, page 16 
Seiko electronic measurer, January, page 14 

tools, July. page 25 

Skil rien esr ‚ January, page 14 
Squeeze-action ratchet wrench, October, page 20 
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| کا ا اا ا‎ КОНЕ | workout takes only minutes a day, 3 times — 
you. If you'd like your name removed from this list, please a week, so it will fit into even the busiest | И wl | 
| ооа нато т NENNT | schedule. An advanced program recom- € Lb =. =| == E | 
Mail to: POPULAR SCIENCE mends specific exercises for improvement ERES == — — ep 
| PO. Box 2571 | in tennis, swimming and golf. Phone (  ——— с | 
u Boulder, CO 80302 | Balanced Fitness is within easy | г и | 


reach. Call 1-800-848-7786. 894A1 A CML Company | 


jM COLD AS | 
mi VOSTOK!” [8 


Factory T- 
Clocks arid Furniture 


Also Assembled 


з | Compact Heater 
and Finished On cold Winter days the ча 

E Grandfather Clocks, interior of your car can be a 

Mantel and Wall Clocks BONE- CHILLING, SUB-ZERO 
W Curios, Tables, Chairs, ARCTIC FREEZER. 

Desks, Cradle...and тоге! Long6'Cord | 
lI Solid 3/4" Black Walnut, You know the feeling: You leave your P ш 

Cherry, or Oak warm, cozy home or office... trudge | 
Ш Неігіоот Quality through the cold... open your car door and ee 
E Solid Brass West German are greeted by a blast of freezing air as Cold P | 

UM and Dials As Vostok! (*Antarctica, -129-degrees Р!) ; | 


The solution: GET WARM - INSTANTLY - WITH 


Boney Pit GONE REVOLUTIONARY “AUTOHEAT”. This ingenious, 12- 


Its quiet, yet powerful air circulating fan goes to work the second you 
plug it in - no more waiting for car engines to warm up while you sit shivering! Let Auto Heat warm 


lam / | | t к р hands, feet & body, oruse as а defroster toclean windows FAST. Its long six-foot cord allows placement 
interested in | i | on front or back seats/floors; a visor/seat pocket mounting clip is also included. Operates with engine 
4 pee ылады | on or off; battery drain is minimal with engine off, is zero with engine on. Ideal as spot heat once your 
C) Finished Furniture t n d car heater kicks in; great for stopping arguments over who's cold and who's not. Saves on gas 
Na "s consumption - Auto Heat eliminates or cuts down cold morning warm-ups. Auto Heat weighs under 
е 3-lbs., is compact (5" x 6" x 2"). Stores easily in glovebox, under seat. Space age components; 
с 1 _ ———— handsome, hi-impact case. Made іп the USA and comes with a full Two- Year Warranty. Order Ашо 
lp ——————— Heat for $39.95 (each add'l unit $36.50) + $3.50 shipping per address, from: өөй 
.;, — | — — — — M——P CIA MM m LR os шы ج‎ Сый ышы i a ad 
peer | MC/Visa & COD orders DutchGuard, Dept. PS12 
к CLOC Sd Garde Cok K CALL TOLL FREE P.O. Box 411687 
World's Largest Manufacturer of Gr its РЕНИН - : ==" 
pon a 520, Emperor Idustnal Park womens) — 1-800-821-5157 Kansas City, MO 64141 
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Presenting Scrapers With One Remar, 


They Work. 


To fully appreciate ProPrep scrapers, just 
spend a few minutes scraping paint with a con- 
ventional scraper. 

In our case, 40 years of doing it profession- 


ally was more than enough. We knew there had 


to be a better way. 

Our solution: design our own scraping 
tools. Tools so advanced, so efficient, they'll 
outperform any other SERE on the اا‎ 


10 Tr ede Stainless Steel Blades 


Able Difference: 


ProPrep's advanced design makes quick 
work of the toughest jobs. Removes heavy paint 
build-up, and gets into the tightest corners. 

Sound too good to be true? Then call us 
today for more information. (800) 255-4535 


ProPrep. No other 
scraper looks like 
it it, ог а like it": 


© 1989 NAC Industries Inc. 


` LOOK MA! 
NO WIRES 


With Innvision you don't need wires to send a 
crystal clear picture from your VCR, Cable box, 


Set comes complete with one 
transmitter& one receiver. 


à 00 + $5.00 Shp& Hndl. 

=| [== pum Sec. O.D. 
TO ORDER OR REQUEST 

OUR FREE CATALOG CALL ... 


1-800-624-1150 


Or 
FAX (402) 392-099] 
Or Write 
M.D. ELECTRONICS | 
875 So. 72nd Dept. V Omaha, Ne. 68114 
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Laser disk player or Video camera to any room in | 
the house. Innvision also allows you to watch one 
video source while transmitting a different source 
to another TV. Innvision transmitts up to 120 feet 
through walls, floors, etc. 


Highest Quality 

One Year Warranty 

20 Day Trial Period 
Easy To Use 
Satisfaction Guaranteed 


Model #2020 
[Dimension 


IF YOU'RE NOT 
RECYCLING 
YOU'RE THROWING 

IT ALL AWAY, 


1-800-CALL-EDF 
„ESFM 


ii маан of ihe perfed 10 


2 
page 80] 


Г лл Ер fr 
КОЛЕП меа. ye 07 FT 


was effective in stoplight contests, 
pulling the car from a standstill with a 
pleasantly reassuring push in the 
back, but in a different way than the 
3.4 DOHC in the Pontiac, which was 
more lumpy and raucous. 

The rest of the Buick exuded high 
levels of quality inside and out. One 
comfort feature that we especially 
liked: split air conditioning controls for 
driver and front passenger, a feature 
usually seen in high-priced imports. 
The analog instruments that come as 
part of the Regal Gran Touring pack- 
age (along with the big tires and 
wheels and a leather-covered steering 
wheel) are preferable to digital ones, 
but we didn't care for the odd angle at 


| which the gauges are positioned or the 


strips of fake walnut on the instru- 


| ment panel. 


Gets the job done 


The Lumina, which sits at the bot- 
tom end of the GM-10 family's price 
scale, is a journeyman at what it does 
and represents an excellent value. 
While the 3.1 V6 is the basic engine 
for most of the GM-10 family, it is a 
step up from the 2.5-liter four in the 
Chevrolet and does a fine job. The 
sedan that we tested has a decidedly 


| sporty exhaust note, and it was the 


virtual equal of the 170-hp Buick in 
0-to-30- and 50-to-70-mph sprints, 
albeit without the Buick's smoothness 
of delivery . 

While the 140-hp engine makes for 
a stout heart, the rest of the Lumi- 
na's interior physique is pretty basic, 
its Scotchgard-protected upholstery 
notwithstanding. The interior mate- 
rials should only live up to the same 
quality standards as the interior of 
the engine. We found the materials 
fairly cheap and the instrumentation 
disorganized and undersized by any 


| standard. 


The Lumina takes the largest steps 
away from the design of the Pontiac 
and Buick, with enormous side glass, a 
lower belt line, and a generally clean- 
er appearance. While it didn't exude 
the luxury feel of the Buick or the 
brute power of the Pontiac, it was 
nearly equal in most other categories 
of testing and was a superior handler. 
The starting price of the Lumina is 
$7,800 less than the STE and $4,000 
less than the Buick, just the way Al- 
fred E. Sloan intended the GM system 
to work. 

In price and personality, GM's car di- 
visions seem on their way back to es- 
tablishing real identities for the prod- 
ucts. That ensures that there isn’t a 
“perfect 10” for every buyer among the 


| GM-10 models, but instead there are 


more choices for customers. 


em RR a RS 
| FOR FRANCHISE INFO., CALL 1-800-521-0179. | Сай 1-800-727-7297 between 9 a.m. and 5 p.m. (E.S. T) to order * Visa and MasterCard d only 


m yr limited 3 


VIDEO BREAKTHROUGH FOR SALE 
Here's a great, limited-time offer for the electronics tinkerer, video technician, 
electrical handyman, video camera оруш and gadget freak. 


When these components 
were developed in 1988 they 
redefined the cutting edge of 
affordable video camera/video 
receiver technology. 

Because of their compact size 
they are perfect for security 
surveillance applications, 
monitoring areas that are not — , — == 

easily accessible, serve as a — set of eyes in ri cohtoling — — —Ü eg. 


Insul. glas 
0* 


һы T [| turning on sprinklers and adjusting water levels, looking in on small children without disturbing 
| BIG JANUARY SALE! them, mounting on the rear of a camper or trailer to assist in backing up... 
We've rolled back prices to 1984. There are dozens of uses for such a device. 


Now's the best time to improve your home This is what you get: 


with a Four Seasons sunroom, plus add free Transmitter Board with camera permanently Receiver Board with RCA type output jack, 
solar heat. Don't wait. Sale ends Jan. 51, ы mounted on the front — approximately ready for direct connection and viewing on 
6"x 114" x 1" channel 3 or 4 of any TV — approximately 
This is what it does: alios i 
* Delivers a black and white video image from tránsmitter unit to the direct wired 
receiver board - Min/Max Illumination — 40 LUX - 25,000 LUX 
- Operating Temperature Range — 0-40 C/32-104 F 
- Picture Resolution — 162 (H) x 120 (V) 
* Image remains in focus from 4" to infinity • 22 degree field of vision 
indic lle top NE * Automatic electronic irising compensates for changing illumination levels 
CALL OR WRITE FOR FREE COLOR CATALOG. * Image updated 60 times per second `- Operating voltage — 7.0-9.0VDC 
1-800-FOUR SEASONS (1-800-368-7732) | • Scanning system— 262.5 Lines, 60 Fields (NTSC) 
FOUR SEASONS SOLAR PRODUCTS CORP. | * Current Consumption— Transmitter- * 350 ma @ 9VDC; Receiver-«* 150 ma @ 9VDC 
5005 Veterans Memorial Highway, Dept. PS1 | * Both camera and receiver board include common 9 volt battery clips 
Holbrook, NY 11741 
Name | You can take advantage of these surplus video cameras at this unbelievably low 
| 
| 
| 


OG FOUR SEASONS 


Desiqn & Remodeling Centers 


GREENHOUSES * SUNROOMS * PATIO ROOMS 


Outdoor Living...Indoors 


*Inst.. rax and їп. cxtra. © 15991 FSSP 


Address B price of $69.95 for each plus $5.00 for postage and handling for each set. 
(Michigan residents add 4% sales tax • New York residents add appropriate sales tax.). 


Phone ( Order new. Quantities are limited. 


— rrr — — S  —  — s — —— € — Á ۆھ‎ 


ecause it's a fun and nadn 

project. Thousands of people, 
like you, have built and are now driv- 
ing their own Classic Roadster. Our 
kits are engineered for easy assembly 
and years of driving pleasure. And, our 
quality is guaranteed. If you prefer, we 
will custom build a roadster for you. 


| NN ж 07 ‚тш ge iM “Whether you're looking for a factory 

| Тһе CLASSIC 427 "n 8 built, turn-key roadster or want to build 

1966 427 Cobra” reproduction ft: | ی و‎ TN your own from a first-class kit, Classic 
' : m Roadsters is the Way to go. — The Editors, Kit Car World Magazine 

Now available with V-8 power! 

Also available: Jaguar, MG and 4 passenger Mercedes reproductions. 


l YES! m send me the following information: 


3448 
| LJ Easy-To-Assemble Kit C Custom-Built 
| A) CJ FREE Color Brochure, parts & options info, and Corporate Report | 
| В) O ($5.00) 16 pg. Product Catalogue, plus 24 pg. company, component, and pricing info i 

О IS Videotape (corporate & model profile) plus ' iterature pkg. 
C) CI ($15.00) VHS Vid ( & model profile) plus ''B'' li К 

| 0) С ($2.00) Business Opportunities brochure | 
Мате | | | 
"The MARLENE | Phone (Eve) | | 
36 Mercedes 500K, reproduction wem mm ENSE | Address | 
1-8 Toda 0 767 Brochure or p Videotape: | ity | É-—  ——— | 

Exp. \ ج ا‎ 
67- g it | E 
3448 | a Classic Roadsters Ltd. ‘Summer oo | 

8 00- /6, Call (701) 293-8866 : 1617 Main Ave., Fargo, ND 58103 ss eee I 

“Cobra is a trademark of Ford Motor Co. Classic Roadster products have no connection with Ford. | | 
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Soviet space odyssey (Continued from page 671 


space station (launched in 1973 and 
abandoned in 1974] was much bet- 
ter—nine meters.” And Lt. Gen. Vlad- 
imir Shatalov, commander of cosmo- 
naut training at Star City, says that 
cosmonauts’ living conditions on Mir 
are more severe than submariners’ in 
their quarters. 

The Soviets have been designing a 
successor space station, Mir 2, which 
would be larger, accommodating a 
crew of 12. Initial plans called for its 
segments to be ferried to orbit by the 
giant booster Energia and the shuttle 
Buran in 1994. In light of current eco- 
nomic conditions, however, the plans 
may be scrubbed, according to Pivnuk. 
The Soviets are interested in the 
prospects for multinational space sta- 
tions, because the costs of building 
them independently are devastating. 
The sentiment was echoed by Leonov. 
“Why build Mir 2 and your space sta- 
tion Freedom separately?” he told us. 
“They would be quite similar. Why not 
cooperate to build a bigger one?” 

The theme of cooperation continued 
during a visit to the Energia Design 
Bureau and Space Control Center at 
Kaliningrad, an industrial city about 
15 miles north of Moscow where the 


Soyuz and Progress spacecraft—and 
Mir, in part—are manufactured. Here 
is where the idea for Buran took off. 

The Design Bureau's chief, Yuri Se- 
menov, told us: “Manned flights are 
the most promising area for coopera- 
tion. We would like to share our expe- 
riences with the American side. The 
very fact that we are welcoming you 
here today is a sign that we have 
reached a real turning point in inter- 
national politics.” 

The Kaliningrad Control Center ac- 
tually houses two mission control 
rooms. The older is used for all post- 
launch operations of major manned 
flights, including the comings and go- 
ings to Mir. The newer one, installed 
in a newly built wing of the center, is 
devoted to Buran and Energia. Pas- 
sageways leading to it are surfaced in 
marble and hung with elaborate crys- 
tal chandeliers, in the style of New 
York’s Radio City Music Hall. This ve- 
neer of luxury occasioned some em- 
barrassment in our hosts. “Perhaps 
we went overboard,” one muttered. 

We filed onto a balcony outfitted 
with rows of red plush seats, overlook- 
ing banks of desks with computers, to 
face a giant screen displaying a map 


of the region around the Baikonur cos- 
modrome. The actual launch site ap- 
peared as a glowing red dot. 

An immense mural in the lobby of 
the Kaliningrad center portrays the 
holy trinity of the Soviet space pro- 
gram: Yuri Gagarin, the first man in 
space; Sergei Korolev, the mastermind 
designer of the early Soviet program, 
supervisor of the first launch of a Sovi- 
et rocket in 1933, and Semenovs im- 
mediate predecessor; and Konstantin 
Tsiolkovsky, dubbed “the father of cos- 
monautics," who first demonstrated 
the theoretical possibility of space trav- 
el and whose writings inspired Korolev. 


Prophecy of space 


Among those writings is a prophetic 
passage, set down shortly after the 
turn of the century, and familiar to 
every Russian schoolchild. It can 
serve as the credo of the future effort 
that the Soviets hope will be one of 
fruitful cooperation: 

“Humanity will not remain on 
Earth forever, but in pursuit of new 
frontiers will first penetrate timidly 
beyond the atmosphere, and then will 
conquer for itself the rest of the plan- 
ets around the sun.” 35 


New from NordicTrack... 


Теге ѕ never been a total-body 


aerobic exerciser like this before. 


MELT METAL! 


Build a low-cost, high-temp furnace! Melt alumi- 
num, brass, iron, more! Pour ingots, machine parts! 
Set up complete foundry! Discover complete plans, 
how-to, & secrets! Highest quality! Best selection of 
books you'll find anywhere! You can do it, too! 


IPOUND IRON! 


[Blacksmith plans, tools, projects, and much more! 


BUILD MACHINES! 


Build a metal cutting lathe, shaper, milling machine, | 
sheet metal brake, bandsaw, more! Learn to restore 

machinetools, spin metal, electroplate, | 
work copper, more! Build one-lung 
gas engines, steam engines, un- 
usual scientific apparatus, 
more! Learn secrets of old 
chemical processes, steam 


NordicRow TBX means total-body exercise. 1 
NordicRow TBX advances the science 


Treadmills, stairclimbers and cars, magnets, perpetual 
ы. | ә * “па * motion, moonsnine, run- 

stationary bikes don't give you half of personal adjustability and comfort. WY ning three phase motors 

the workout of NordicRow TBX. - Revolutionary back stress management Ij] on single phase, more! 


system for proper posture and weight load 
distribution, maximum lower back support, 
and comfort 

* Split-resistance settings for individualized 
upper and lower body workouts 


You don' just work your legs, as on 
treadmills, stairclimbers and stationary bikes; 
with NordicRow TBX you strengthen and 
tone all the major muscles in your upper arid 
lower body. You get twice the workout. 


CATALOG! 


Send $1.00 for your personal 


JE of our giant technical 
books catalog! Hundreds о! 
quality books! You'll be amazed! f 

Satisfaction guaranteed! Write TODAY! 


LINDSAY PUBLICATIONS 
| Box 583-ESH, Manteno I| 60950 | 


| Ll Send a Technical Books Catalog! $1.00 is enclosed! 


1 Mah a س‎ ў 
f sree: S PEN Ï 


Try NordicRow TBX in your own home for 30 days with no risk or obligation! 
CALL TODAY! 


The same innovative design and quality - | гм 
| NordicRow " J BX 
SST 


workmanship you've come to expect 
BY NORDICTRACK 


from NordicTrack. 
1-800-468-4491 75 


X Or write: NordicTrack, 141 Jonathan Blvd. N., Dept. 732A1 Chaska, MN 55318 


FREE VIDEO вкоснике con 


Stale Zip 


NordicTrack, A CML Company E — шыш шыш шыш шыш шыш шыш шыш шыш ш 


96 • POPULAR SCIENCE JANUARY 1991 


e 


[ae пада s 


- * FUN TO BUILD = FUN TO DRIVE 


Sleek, Lightweight Electric Sports Performance With Gas 

Build your own electric vehicle now with inexpensive andre- The Subaru flat-4 version does 0-60 in seconds and exceeds 
liable components. Tops 80 mph and travels 60 | — 100 mph. Gets 50 mpg on the freeway 
miles on a HOV charge, costing only 3 to ^ with excellent handling. da 
7 cents per mile. Ideal for quiet, F 1 : ail- - 
pollution-free 
commuting. 


LOWEST PRICES 
HIGHEST QUALITY 


JERROLD - OAK - SCIENTIFIC ATLANTA 
HAMLIN - ZENITH - PIONEER 
MANY MORE CALL TODAY! 
Y Only quality products sold Y Easy to use 
VSatisfaction guaranteed У Knowledgeable sales staff 
Y Orders shipped within 24 hours 


` CALL OUR 
FREE LOW FREE 


САТА ОС LOW [Ww Ret 
= PRICE 


Me. бе os gura 


JJF کر‎ < $4.00 postage апа 


Fully Detailed Plans 


HOTLINE TODAY Plans cover both the electric and gas ver- MOTOR COMPANY handling.) 
2 J sions with 96 pages of photos, illustrations 3425 Ridgecrest Dr; Dept. J & А 24-hour credit card line for plan orders: 
1 -800-228-7404 and precise construction details. We've Reno. NV 89512-1443 USA 800-388-8770 Auges с = 
== | included many ideas for customizing your — | j}ystrated brochure and spec. package: Allow 2-4 weeks for delivery. 
MAKE Teoma cated nat DF TO vehicle and building your own design. $5.00, check or М.О. by mail only. SATISFACTION GUARANTEED. 


5114 Balcones pem d Dr.4307 drm 
Ausun, TX 78759 


Yes, it's really possible by making and 
selling bright colorful Badge-A-Minit 
buttons, Buttons are 
proven money-makers at fairs 

flea markets, conventions, or 


with Badge A Minit p" 


You Have A 98% Chance Of Developing Gum Disease. 


Stop Bleeding & Prevent 
Gum Disease In 30 Days! 


anywhere people congregate What Causes Gum Recommended 
They re fast and easy to make Disease? E by More Than 1000 
with Badge-a-Minit and І Y 1 Pr 
inexpensive! Lack of gum massage, L3 Dentists and oven by 
Send for a FREE Full color primarily, plus plaque build- = Over 150 Clinical Tests 
catalog or send for a up leads to gingivitis and Worldwide! 
starter Kit, only $29.95 eriodontitis 
plus $1.75 shipping (II << Вен — "Arrests gum disease, stops 
residents add $1.87 tax) Did you know the average bleeding gums and prevents loss 
qe gp КУ, North 3 30th Rd., Box 800, person only brushes their of teeth." — University of 
aSalle one 3-4103 é FE RAE n К 
i teeth 57 seconds a day? But California at San Francisco 
we should brush with a soft А “R 87% of dental plaq 
a Gis “Removes of denta ue 
Enjc oy ded for wer б minutes, at mf hi only E minua of broshing." 
east twice a day. B — University of Pennsylvania. 
SOAPSTONE WARMTH | | енеш СТ 


First patented in 1797, 


Ste. 828-Z, Beverly Hills, CA 90211 


battle for dental health that 
we seem destined to lose. 


droplets of water and air per 
second are pulsed through 


Ph.d., Toulouse Uni- 
versity. Inventor of the ` 


Your complete OraSystem 
includes: 6 interdental 


арлана инее аузын) | | attachments, 4 brushes, 4 
ie. | How the Dr. Woog ?  irrigator nozzles, OraMint® 
for well over a centrury. ۶ ga ies, 
Soapstone is nature's most OraSystem® Prevents THE SWISS PROFESSIONAL mouthrinse dispenser, 
beautiful, durable, and Gum Disease ! hydraulic power handle 
efficient heating material. "—- PERIODONTAL SYSTEM lus wall- ting br Abc t. 
: Six times more powerful plus wall-mounüng bracke 
i и ue заваны than the average electric 1 Stops bleeding ums, SS i 
ED | Ш Beautiful, Natural Stone toothbrush, only the Woog gingivitis rol pel la 100,000 Satisfied 
eee Oe Ш Factory Direct Pricing gently massages your gums, periodontal Customers Worldwide 
Visitors Welcome, E Money-back Guarantee шк the ipn flow, Dr. Woog spent over 30 
eliminating gum disease. 2U ! ci te agnis 
Free Color Catalo | nsurpassed years developing this 
Woodstock Soapstone Со. Inc B one шк расар with plaque removal and gum efficient dental system. The 
irpark Road, Box e Woog OraSystem® massage. Woog OraSystem® arrests 
AC шшш ы patented hydraulic action is gum disease, stops bleeding 
TOLL 4. 80 0 < 8 6 6 -4 3 4 4 the equivalent of hand 3 Gentle and safe. Does and prevents loss of teeth. 
FREE | i | brushing for 16 minutes! not damage gums or tooth Safely. Economically. 
am -———  — HÉ£? Unlike INTERPLAK®, you Structure. With nothing to lose and so - 
can use any toothpaste with 4 much to gain, shouldn't 
the Woog. And it's the Especially Mg ret or you call today for this no 
E — me fluoride in toothpaste that braces, cro risk trial offer. 
An Exact Replica! Gold-tone, Day, Date, Safer ا‎ nsi ы NER JA OMEN SES 
М Hidden Clasp, Simulated Diamonds, Ten го Fast | FREE TRIAL "uà 
< ^f State-of-the-Art Quartz Movement. Easi- as Monojet Sy ems 
4 lyconfused with the real 18K Gold Rolex. such as WaterPik®. рг Моос О 
Ladies' or men's. Only $39.95 (add $5.00 mn : | CCN - Exc stem ema 
post/hndig/insur. In CA, add $2.60 tax). The water irrigator has 7 
COD-OK. Call 1-800-648-4600 or send fractionated multi-jet шщ) 1-800-677-5556 
check to: AVADIO , 9016 Wilshire Blvd., sprays. 17,000 micro- Dr. P.G. Woo (in conte 1-800-999-4744) 


216 Williamsburg Lane, Lakewood, NJ 08701 


the spaces between your first electric tooth- Name - 
па | With The teeth, showering away brush, distributed by | 
loosened plaque and debris, | E-R- Squibb & Sons as — = == 
| | the BROXODENT'!" h TEM 7i 
And it doesn't cause bleeding | beginning in 1957. EM lll S 
and pain like monojet Contributed to over Phone | l———————— а 


AE aani nde 


- (Professionally, yet connects easily to home component 
stereo. Manufactured and Sold COT by LT Sound. For 


Pie ирне б Demo ners DM d, Dept. PS-1, 
7981 LT Parkway, Deccan GN sees 104 2-4724 


24 Hr. Phone Demo/Info Request Line: ( -2485 


systems. 


160 scientific papers. 
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Don't 
Breathe 


Stop breathing dangerous 
radon, cigarette smoke, 
formaldehyde. Ventilate 
your indoor environment 
with the RecoupAerator™ 
air exchanger. 


Quiet, low cost operation 
removes indoor air, replaces 

it with fresh, outdoor air, 
conserves 90% of indoor heat. 


To order, or for a free 
brochure, call: 


1-800-535-3448 


RecoupAerator 


A Breath of Fresh Air. 


) А Product of Stirling Technology Inc. 
N P.O. Вох 26331. Athens. Ohio 45701 
: 614-594-2277 


It happened to us once... 
It can happen ЖЫ). 


y SAVE MONEY 


WITH А 


WOOD 
FURNACE 


Charmaster Products, inc. 
2307 CHighway 2 West 
Grand Rapids, Minnesota 55744 
218/326-6786 


` Ad c PRESENTING A 40 40-4 4 


DESCRAMBLERS 


dco gape “xt + 
JERROLD, HAMLIN, OAK 
AND OTHER FAMOUS MANUFACTURERS 


* FINEST WARRANTY PROGRAM AVAILABLE 
# LOWEST RETAIL WHOLESALE PRICES IN U.S. 
= ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS 


FOR FREE CATALOG ONLY 1-800-345-8927 
FOR ALL INFORMATION 1-818-709-9937 


PACIFIC CABLE CO., INC. 
so 73252 Reseda Bivd., Dept 1451 
Reseda, CA 91335 
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Supercooling 


| Can an extra-large radiator be 


“Say, $mokey—" 


——  ÀÓ 


p——ÀÀ8 0 = 


A clinic on cars Бу Smokey Yunick, America’s most famous mechanic 


installed on the latest-model Ameri- 
can trucks without throwing off the 


| computer controls? I would like to 
keep the truck's engine temperature 


between 140 and 170 degrees F. 
Randy Cortesi, Pinedale, Cahf. 


If your truck's cooling system cant get 


| the job done during severe usage, a 


bigger radiator is a good fix. However, 


it will take longer to get the engine up | 


to operating temperature. 

No matter what the driving condi- 
tions, you'll have to stay with the orig- 
inal thermostat and maintain the wa- 
ter temperature at the level specified 
by the manufacturer, generally at 200 
degrees F or higher on new trucks. 
The computer would be confused by 
water temperatures of 140 to 170 de- 
grees F, adding fuel based on the cool 


| water temperature and getting read- 


ings of over-richness from the oxygen 
sensor system. Gasoline mileage and 
drivability would be affected by the 
engines reduced thermal efficiency at 
the lower operating temperatures. 


| Engine scrub 


А new service is being offered in our 
area called carbon clean, for carbu- 
retors and fuel-injection systems, in 
which a chemical is applied through 
the fuel system and engine. Is such a 
service necessary for my 1986 Chev- 
rolet Celebrity? The car has 50,000 
miles, has always had routine main- 
tenance, runs well, and gets the same 
mileage as when it was new. 

Ken Lucy, Essex Junction, Vt. 


Carbon has always caused trouble in 


engines, but with large orifices in | 


| most carburetors, the only real prob- 


lem was the buildup in combustion 
chambers and on the valves. Today's 
fuel systems use tiny orifices to meter 
gasoline, and the gasoline has been 
formulated to keep things clean chem- 


ically. This method works most of the | 


time. Апа there is equipment to re- 
move carbon from combustion cham- 
bers and valves mechanically through 
the spark-plug hole and intake port 
without harming the engine. Still, the 
best plan is to select fuel and oil care- 
fully using the recommendations of 
the car maker as to grade and neces- 
sary additives. In place of the old- 


fashioned tuneup, consider a chemi- 


cal cleaning of the fuel system once a 
year, keeping in mind that the effec- 
tiveness of the treatment is subject to 
the expertise of the mechanic and the 
quality of the materials he uses. 


Magnetic properties 


Please comment on the new magnetic 
devices that are attached to fuel lines 
to “condition” the fuel so lower emis- | 
sions and greater mileage are possi- 
ble. I have heard that many people 


| and companies are achieving both 
benefits and would appreciate your 
| opinion regarding the validity of 


these devices. 
Raymond Drevojan, Hudson, N.H. 


In my 50 years of working with cars, 
Гре been hearing about the benefits of 
magnetic power for cars and trucks, 
but l've still never seen one of these 
devices that works. It may well be 
possible to improve the way gasoline 
reacts by aligning the positive and 
negative particles in it, so I wouldnt 
be surprised if a working magnetic ` 
device does appear one day. One 
thing I know for sure—the fuel “con- 
ditioner” devices sold a few years ago 
(actually magnets used by farmers to 
keep livestock from being injured by 
iron objects they swallow) do work 
well on cows. 


Г | Ф 
Warmup exercises 


Ive heard that when a car is first 
started in the morning, it's better to | 
drive right off at a slow pace rather 
than warm it up by idling the engine 
with the car at a standstill. Which of 
these 1s right? 

R. H. Sack, Schwenksville, Pa. 


The person who warms his engine up 
and uses minimum power when first 
driving off will be the winner. If you 
drive off immediately, the engine re- 
ceives a load before it has full lubri- 
cation. The fuel mixture is rich at this 
point too, which can cause the oil to 
become diluted with gasoline. Maxi- 
mum engine efficiency occurs only 
when the engine has reached operat- 
ing temperature. 


Got a problem? Send it to "Say, Smokey—," POPULAR 
Science, 2 Park Ave., New York, М.Ү. 10016. All letters 
are read, and those of widest interest are answered in 
this column. Due to the large volume of mail, Smokey 
cannot reply to letters not selected for publication. 


Shoppers' Showcase 


A selection of products and services for PoPuLAR SciENCE read- 
ers available direct by mail. Enjoy the fun and convenience of 
mail ordering shopping. Please order directly from the adver- 


tiser. For advertising rates for this section, write or call Diane Pahl, 
Direct Response Manager, POPULAR Science, 755 М. Big Beaver Rd., 
Suite 420, Troy, MI 48084; (313) 362-9005; fax # (313) 362-3403. 
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THE "GREAT DEAL" CATALOG 


-800-729-9000 


| * 8088 compatible CPU. f 


| s Supertwist display with À ; 


| * High res.: 640 x 400 


BACKLIT LAPTOP 
COMPUTER 

* Fast 10 MHZ clock $$ 

speed. 


* Dual 3.5" 
720 KB floppy 
disk drives. 

* 100% IBM 
compatible. 


EL back-lighting. 


graphics with 4 shades E 
of gray. * Monitor 
compatibility: CGA, MDA 8 AT&T. — 
* 640 KB RAM expandable to 1.6 MB. 


nx DEP 


| * Parallel port. * Serial port. * Lightweight & compact. 


* 10 function keys. * Built-in carrying handle. 

* Includes: MS-DOS 3.3 and GW-Basic 3.22. 

* 25 lines x 80 characters. * Cursor control keys. 

* Separate numeric key pad. * Battery or AC operation. 
* Low battery indicator. * Dim.: 12.1"W x 13.7"D x 3.2"H. 
* Weight: 10.8 lbs. 


‚ Model #: Mfr. Sugg. Retail: $1,999.00 - | Fight in One. | Mfr. Sugg. Retail $3,200.00 
id thee DAMARK $ О 99 Resume kit DAMARKS 4 1 99 99 
Ltd. Mfr. PRICE Г | DOS Manager, PRICE 
Warranty! Item No. B-2526-146266 Kidwriter Gold Item No. B-2526-161176 
· Factory New! Insured Ship/Hand.: $20.00 and more! Insured Ship/Hand.: $49.00 


Southwestem Bell CORDLESS 


e 


* Range: approx. 1000 feet 
with built-in range 
extending antenna. 

* 46/49 MHx duplex. 

* Cordless, integrated 
speaker-phone with 
volume control. 

* 2 separate keypads; 
one on handset and one 
in base. 

* 8 number auto dialing 
plus auto redial. 

* Built-in two-way intercom | * 
with hold. 

* 10-channel selectable. * Pulse/tone switchable. 

* Digital coded security. • Status-indicator lights. 

* Includes three rechargeable 
nickel cadmium batteries. m 

* Snap-out battery pack. Mfr. Sugg. Retail if new: 


* Color: Almond. $1 T9. 95 


* Моде! #: FF-1700. DAMARK $ 79 99 


* Factory serviced, 
but like new. 
j a B-2526-150680 
Insured Ship/Hand.: $7.00 


d 700 


* 90 Day Mfr 
Warranty! 


m3 80286 microprocessor, 


ЖЕ] « 40MB IDE hard drive. 
4| * One MB RAM on 


„К | * One 5-1/4" 1.2MB floppy 


286 AT COMPUTER 
w/HIGH RESOLU- 
TION VGA COLOR 
MONITOR AND 40 
MB HARD DRIVE 


T2 Goldstar 


12.5MHz. 


motherboard, expandable 
to four MB. 


disk drive. 

* Опе 3-1/2" 1.44MB floppy 
disk drive. 
* High resolution VGA color 

monitor, 640 x 480. 

* IBM compatible. Я ce ud 
| * Two open expansion slots Bc» = = = 
• One serial port. "иеп 
| * One parallel port. • One mouse port. 


* 101 AT style keyboard. * MS-DOS 4.01 with DOS Shell and | 


| GWBASIC™. + Model st: GT212 44 IAV/3051. 
|$ One Year Carry In Manufacturer's Warranty! 
» Factory New! 
Software included on hard drive: 


MICRO EYE RADAR 


| ВЕІ ide DETECTOR #876 


‚‚ Our buyer negotiated a deal 
| on these famous Bel 
| Vector radar — 
| detectors. You Е. gus 
won't find a | 
better deal 3 | 
around, so call now and buy а 

little peace of mind on the roads! 


i I ra ag re 
seinen nic Penta. tttm вад "n 
1 Н.Е 


س 


* GaAs (gallium arsenide) technology for superior sensitivity 
& extra long range. * Two switchable filters minimize 
false alerts, RSM mode eliminates alerts from weak 
signals, FSR mode analyzes incoming signal 
characteristics before alert is sounded. 

* Auto volume control adjusts as noise conditions do. 

* Separate audio alerts for X and K band. * Initial alert 
indicator. * Pocket size. * Five step signal 


strength indicator. Mfr. Sugg. Retail: $239.95 
Made in U.S.A. | 
* Model #: 876. DAMARK $ 99 
* One Year Mfr. PRICE 

Warranty! = 
. Factory New! Item No. B-2526-160854 


Insured Ship/Hand.: $6.50 


| *Lamp command flashes lamp upon intrusion. 


PERSONAL WORD 
PROCESSOR 


Panasonic 


* 60 KB built-in text 
memory with 20 
phrase capability. 

* Built-in 3.5" floppy 
disk drive with 353 KB. 

* Daisywheel letter 
quality personal 
word processor. 

* 9" CRT display; 
white on black or 
black on white 
selectable F 
(80 character x 25 line) 

* Bi-directional! printing. == и 

* 63,000 word Accu-Spell Plus Ema correction with 
120-word user dictionary. • 58,000 character text 
memory. * Mail merge/mail list and word processing 
software built into memory. * Word processor software 

| features: word insert, word delete, block move, auto 

pagination, etc. • Model #: KX-W1500. 

| * Dim.:17-3/4" x 13-1/8" x 10-3/16". * Wt: approx. 21 Ibs. 


*Е | 
есен, Mfr. Sugg. Retail it new: $799.95 
but like new. 

Er Damask 530095 
Labor, 90 PRICE 
Day Parts Item No. B-2526-133397 
Mfr. Warranty! Insured Ship/Hand.: $19.00 


A ТТТ ТТЛ DELUXE WIRELESS 
La SECURITY SYSTEM 


Includes: 

 *B entry sensors, 
1 system 
controller D 
(includes inside РД 
siren), 1 signal . 
relay, 1 lamp 
command, 1 
outside siren, 2 
window stickers, 
1 yard sign, and complete hardware & batteries. 

* Wireless installation. 


* Difficult to defeat because of new, advanced technology. 
Signal relay—relays entry sensor intrusion signal from a 


remote area of home to controller. 


| * Tamper resistant. 


* 85 decibel alarm on inside siren. 


| * Piercing 120 decibel outside siren. 
| * Fail-safe battery back-up. 


. и n Mfr. Sugg. Retail: $698.00 
"iue voci вама" 9922 
. Factory New! PRICE 


Item No. B-2526-133389 
Insured Ship/Pand.: : $19.00 


уиуу 1-800-729-9000 |= 
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Customer Service: 1-612-531-0082 


NAME 

ADDRESS 

CITY ST... AP DELIVERY TO 48 US. CONTINENTAL STATES ONLY SUB TOTAL | 
PHONE | LM in MN add 6% Sales Tax | 
CARD NO. EXP. DATE [| Checl/Money Order Total S/H 
SIGNATURE = 2A Copyright 1990 DAMARK International, Inc. GRAND TOTAL 

Send To: DAMARK International, Inc., 7101 Winnetka Ave. N., Mpls., MN 55428-1619 All rights reserved. B-2526 
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Hecycled Paper 


(jj, YOUR. 
^ ENGINE | 


' Now's THE TIME 


ү Stop wasting Н.Р. 
e Stop wasting gas 
Let FluroCote give you longer 


engine life. . . lower maintenance 
"costs. . . delay costly overhauls. 


150,000 MILES OF 
INTERNAL ENGINE 
PROTECTION 


| Not a lubricant огоі! additive 

| but a metal-to-metal friction 
reducing engine treatment 
that lasts oil change through 
oil change. 

| Produced by using PTFE, the most 
slipperiest lubricant known, FluroCote 
uses the oil (Goes not become a part of 
it) to reach the various metal parts of 
the internal working area of the engine. 


"oaa 
xi se, 


minute holes or scratches of the metal 


surfaces, thereby preventing "engine | 


drag" and niar cold starts. 


PROVEN 


MONEY BACK GUARANTEE IF NOT SATISFIED 
Please send me Boz. bottles FluroCote. 

| am enclosing $ ___ ($19.954$2 S/H) 
Calif. res add $1.35 sales tax. 


TODAY !! 


Charge my: Visa — MC Discover — AmerExp. — 
EX = Exp.Date | Only $1 9 95 
Name 
Address DEL | (Plus $2 ship./hand ) 
City _ а> SE 00: Bottle TREATS AVERAGE ENGINE 


State Zip | 
Ш wai To: TAYLOR ENTERPRISES, INC. DeptPS-1 | 
202 W. Hillcrest Ave., San Bernardino, CA 92408 
а m m m шо wm юш шо юш ш 


FREE CATALOG! - 
1-800-648-7938 


JERROLD HAMLIN OAK ETC 
` CABLE TV 
DESCRAMBLERS 


* Special Dealer Prices! 

* Compare our Low Retail Prices! 
* Guaranteed Prices & Warranties! 
* Orders Shipped Immediately! 


REPUBLIC CABLE PRODUCTS, INC. 
==) 4080 Paradise Rd. #15, Dept 514 29 

Las Vegas, NV 89109 | 
For all other information (702) 362-9026 


TO ORDER TOLL FREE 
CALL 1-800-999-1995 


1500 sq.ft. home тей & fully engineered 

connecting hardware— $3250. Complete pre- 

cut kits and a variety of floorplans available. 

Attractive, easy-to- assemble, energy-efficient. 
| New 40-page color catalog & more— $12. 


TIMBERLINE GEODESICS 


2015 Blake St., Berkeley, CA 94704 1-800-DOMEKIT 
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As the engine develops heat FluroCote | 
bonds itself to the metal literally | 
‘becomming part of the metal filling | 


Great For Northern Climates! 


goes GREENHOUSE PLANS! 
90° Qutside 


MAKE to n Ye M With 
A SINGLE GREENHOUSE! 
see Our Book on a 100% Money-Back Guarantee! 
Secrets to a Successful Greenhouse Business 
and Other Profitable Horticultural OPEM 
00! i of Florida al Bst growers- T-M. Taylor. Et 
)-by m dein an n three month are Ore 
ê A wing Ta + or Hydro. vegetables 
Fun. easy gl i succes at arding and sash ying ork, 119-Page book 
ire lu dius 


FREE 


30° X 96 
Built For 
under $1500 


TU" Inside 


ow io mak а $25 5 00] 


| Send pU or 00 танаа to: o T. М. TAYLOR co. 
| Р.О. Box 500544 - Dept. 5, Malabar, FL 32950 


He’s making a 
concrete flower pot... 
and so can YOU! 

Make and sell your own 
ornamental concrete items. 
Order your book about 425 
aluminum molds, prices and 


oniy $10 


production trade secrets from the 


world's largest mold manufacturer 


Ls" e CATALOG of uses... $1.00 
m, & VIDEO - $18.00 Technical Manual - $7.00 Î 


STRUCK-KIT • Вох 307 • Dept: PS11 


CEDARBURG. WISCONSIN 53012 
шш ms mm = 


"а, ET 
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| CABLE TV 
DESCRAMBLER LIQUIDATION! 
FREE CATALOG! 

Hamlin Combos $44, Oak M35B $60 (min. 5), etc. | 
WEST COAST ELECTRONICS 
For Information: 818-709-1758 
Catalogs & Orders: 800-628-9656 


e No electric | 


| Gas Refrigerators by 
needed 
e Reliable 


hrnans. Box 41 12A, Kidron, OH 
Call с or Write: piis 0041 (216/857-5441) 


The Boys & Girls Club gives 
kids the support and motivation 
they need to avoid gangs. 
The Club provides them with 
a sense of accomplishment. 
Please give to the Boys & Girls 
Club. The one "gang" worth 
joining. 


BOYS & GIRLS CLUB 


RADON. 
THE 
HEALTH 
HAZARD 
IN YOUR 
HOME 


THAT HAS 
A SIMPLE 
SOLUTION. 


Call 
1-800-SOS-RADON 
to get your Radon 
test information. 


SEPA EI 


CHECK IT OUT! 
There are more opportunities, 
products and services offered in 
the “Classified Opportunity Mart,” 
immediately following this section. 
You may find just what you've 
been looking for. 


в) 


lo f 
поте" collections o йаш!!! 


pic electronics | 
s n - Strange! 
iscover reprints 
books on old time shortwave and Rare ! 
broadcast radio, crystal sets, elec- | 
tual motion ma- 


trical instruments, , 
, and much more 

Build Tesla, Oudin & induction colls, 
و‎ на 


Wimshurst machines апа тап) 
wind and repair motors! Get hi 
auto alternators! 

Youll find new books 
on secret shortwave sta- 
tions, treasure locators, 
magnets, receivers, and 
more! 


Tesla! ни EE 
оо rs! zm 


mue: 


strange electrica equip- 
ment from lasers to century-old induction 
coils! Build equipment not seen in decades! 


NES TORY 
OMS 


"Fringe Science" Books 


You'll even discover strange books on 
rm continents, motion, UFO's, 


ressed inventions, mind control, the 
otism, embalm- 

Science” — 
d of the > unexplained... 


hos of gr Fort, 
ing and m 
that strange v 


WRITE - 
FORA ЖЮ 
CATALOG О 
(2 TODAY A 


your сору for 
of 
indes e S new 
Electrical Books 
catalog, and see 


Canada) or $4.00 foreign airmail. 4 We'll 
= your catalog immediately! Write | today! 


Box 583-WT5, Шили IL 60950 


| [LJ Send a catalog! I've enclosed $1.00 U.S. & 
Í Canada. ($4.00 foreign airmail) 
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OVER 1270 PLANS! 


We've revised and expanded our Category Series 

to bring you the finest home plan collection ever 

assembled. Includes 382 fresh new plans plus hun- 

dreds of bestselling favorites. All styles from excit- 

ing Victorians and Tudors to new California and 

Southwest designs. Many plans offered with our 
| exclusive matching Landscape or Deck Plans. 


SAVE OVER 51 0 n 


Pick the type of house you want — one-story, two- | 
story, multi-level or vacation. Or, order all four | 
books for $19.95 and save $10.85. 

Available at your local bookstore, or 

Fe ® CALL TOLL FREE 1-800-322-6797 


or mail this coupon. 


f Send me: 

[Г1 470 ONE-STORY HOMES $8.95 
Е Г] 478 TWO-STORY HOMES $8.95 

[] 312 MULTI-LEVEL & HILLSIDE HOMES $6.95 
[O 258 VACATION & SECOND HOMES $5.95 
[ O ALL 4 BOOKS JUST $19.95 
(A $30.00 Value — Save $10.85) 

ï Sales Tax (AZ residents add 5%; 
Ш Miresidents add 412%) $ 


2.50 


Name 
Address 


City _ _ __ — — State. — Zip. 
CANADIAN CUSTOMERS: Add 2096 to prices and send in 
Canadian funds to Home Planners, Inc., 20 Cedar Street 


North, Kitchener, Ontario N2H 2WB ШП - 
di HOME PLANNERS, INC. 


Dept. BK, 3275 W. Ina Road, Sulte 110, Tucson, AZ 85741 


Postage $ 
: Total Enclosed 
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pe 44 million readers every month with an ad an adi in Popular Sciences 
Classified Opportunity Mart. March Issue Deadline (on sale 
February 12) is December 14. Rates: $11.25 per word. Min. ad 10 words. 
Darker type (Bold) words $1.00 per word extra. Display Classified: 
$625 per inch. Payment with order, or charge your Visa, MC, Amer. 


CABLE TV 


DESCRAMBLERS 


JERROLD $105.00 ZENITH SUFER 
TRIMODE $119.00 SSAVI....... $225.00 
HAMLIN $10200 ТОСОМ... $319.00 
SCIENTIFIC- EAGLE........... $119.00 
ATLANTA $140.00 COPY GUARD $59.95 
OAK M35B $99.00 STARGATE... $99.00 
[ZENITH $185.00 


MANY MORE... CALL OR WRITE FOR 

[FREE FAST INFORMATION. 

[YOUR BEST BUY'S & WARRANTIES 
FOR CABLE CONVERTERS AND 
IDESCRAMBLERS START WITH A 
FREE CATALOG FROM: 


M.D. ELECTRONICS INC. 
875 SOUTH 72ND STREET $ 
OMAHA, NE 68114 


| ORDERS AND CATALOGS CALL 
TOLL FREE 


1- 800- 624-115С 
C.O.D 


FOR INFORMATION PLEASE CALL | 


(402)554-0417 


gv ORDERING САВ Е TV EQLLEPME NT FROM M O ELECTRONICS THE PLA. 
| CHASER AGREES TO COMPLY WITH ALL STATE AND FEDERAL LAWS 
REGARDINO PRIVATE OWNERSHIP OF CABLE TV EQUIPMENT, F YOU ME 
UNSURE OF THERE LAWS CHECK WITH YOUR LOCAL OFFICIALS 


STOP JAMMIMG ME | 


If you rent vidco tapes they're 
jamming you too. 


* Completely automatic no adjustments. 
*Digital state of the art. 
E on all TV's, VCR's, Beta, Cable. 


Order toll free EEA 


1-800- бгз) 


Call or write for your free catalog 

402-554-0383 | 

Everquest Corp. 875 So.72nd 
Omaha, Ne. 68114 
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Classified Opportunity M Mart 


CABLE TV DESCRAMBLERS! 


BARGAIN HEADQUARTERS! 


| eJERROLD'™ *TOCOM *HAMLIN 
*OAK *ZENITH 
*SCIENTIFIC ATLANTA 


6 month warranty! We ship C.O.D.! 
Lowest retail/wholesale prices! 
FREE CATALOG: 

Global Cable Network 
1032 Irving St. Suite 109-E 
S.F., CA 84122 
NO CALIFORNIA SALES!!! 


ORDER TODAY! 1-800-327-8544 


MOVIES +r TV 
in 3D EFFECT 
WUNDR VU 15T INDEPENDENT 
TV-MOVIE AND VIDEO 
3D STEREOSCOPE 


ubi A view your favorite TV show or that next movie 


ме Ње WUNDR VU 3D Stereoscope (as in the | 
eye g 


ses) and it will convert 
that ordinary flat, lifeless picture 
into an EXCITING SEPARATED 
LIVING PANORAMA OF THREE 
DIMENSIONAL REALISM. 


$1 5. 0 WUNDR VU CO. 


P.O. Box 123-D 
Bellwood. IL 
Inquiries Include Postage 


\ 
aa 
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"ан 
x 


" * Lowest cost, cole 

design comes in 8,10,12*,14,16*,18' & 
20° wide (Please Specify). Plans will accommodate 
any desired length, with slab or wood foundation. 
Quality blueprints show how to build an optional 


! ; legal designs available! 
One sto 


front porch, and include step by ste ү и, 
illustrations, material lists an cuttin g tem lates. 
Two story plans come in any 2’ width from 14° thru 
30° and includes optional deck, dormers, door sizes 
and locations, stairs etc. Satisfaction Guaranteed. 
Select any size 1 story for $19.90... 2 story for $24.90 


YARD BARNS Box 489, Lake Elsinore, CA 92330 
Info Pack: Big Bucks Fuiling Barns $5 


DON’T FORGET TO SAY 
YOU SAW IT IN 


POPULAR SCIENCE 


JANUARY 1991 


| ANY NEW CAR Simple guide, 


BUILD А BIKECAR v M 
The Amazing Mini Car You Can 


Build with Bicycle Parts! 
Electric Motor ag 

and Pedal 

Powered! 

Fun to Drive! 


P CONSEC 
| | itia E. SEND TO 
rd -— "T Ny BIKECAR CORP 


PLANS $11.95 P.OBox 7077.5 


| EEA Guarartéesn or four Maney Back Endicott, NY 13760] 


ЗОНІ" SUPERBOWE. 
22 S WORLD USA-—- 
iE: Ё rossbow. laminated heal-cured suspension hiver B 
bow. Fiberite glass stock, die-cast alloy Tense, tram roa 
ні micra-ai|. seS, ми: ples, n" trigger salety brass ` EA. 
rick ekr'd gri s Mani riag 
ecol pad 110 yis B. ADD $8.90 


Thine VT 3] Ih 
peking beer (орі) $18.75 
р padded sling 58.75 
amo X-Bow case $275.75 


MON nng Broadhead 159-94 $45 7 
7-day Salis. "Ул NO COD ORDER NOW: МЕ LL SHIP TODAY! 


| BLACKHAWK СШ 1800-228-232: or 801.975 915-0222 


AUTOMOBILES 


PRACTICAL FUEL SAVING for Carbu- 
retors and Fuel Injection. Free Details, 
Eagle Research, 1-800-663-4758, 1-604- 
426-1229. 


CARBURETOR ENHANCER. Can | 


double mileage, retains full power. Free 
Details, CARB-TECH. 1-800-667-1192. 
1-(604)-489-5187. 


DRUG SEIZED Mercedes, Fords, Por- | 


ches, Vans, Trucks, houses: Write: Seizures: 
Box 4309-YA, West Covina, CA 91791. 


FUEL CONTROL ADJUSTS CARBU- 
RETOR, AS YOU DRIVE. Better Mileage, 
Racing. Easy installation. Cagle 800- 
327-7501, 


$225 DAILY “CHROME PLATING” 
AUTO PARTS, MOTORCYCLES, INEX- 
PENSIVE, EASY, (FREE) information: 
Chrome, Box 2285, Dept. S, Waldorf, Mary- 
land 20604. 


INVISIBLE Stealth Kits for Cars Send 
Self Addressed Stamped Envelope. ARS, 
#210 228 West Lincoln Hwy, Sc ereville, 
Indiana 46375. 


GOVERNMENT SEIZED Vehicles from 
$100. Fords. Mercedes. Corvettes. Chevys. 
Surplus. ^ nn Guide (1) 805-687-6000 
Ext. S-20025 


PRACTICAL GUIDE FOR BUYING 
aranteed 
to teach anyone to save thousands of dollars 
on every new car that you ever buy. $15.00 
ABA Guides, P.O. Box 530, Londonderry, 
NH 03053-0530 


PROTECT YOURSELF FROM BEING 
TAKEN on your next car. Reco covered 
up flaws with simple tests. Car dealer tells 
how. $5.00. JB Enterprises, Box 175PS, 
Greenfield Center, NY 12833. 


GET MORE CASH when sellin ur 
car. Confidential DEALER REPORT. 
GUARANTEED. $10.95. J&J PUBLICA- 
TIONS, Box 16382, Seattle, Wa 98116-0382. 


BETTER GAS MILEAGE NO GIM- 
ur $4.95, 406 E Foothill, Upland, CA 
91786. 


00101010000. 


Exp., or Diners Club Account (give # & exp) Advertisers using box 
number in ad must furnish name & street address for our records. 
Send order & remittance payable to POPULAR SCIENCE, Classified 
Dept. 6C, 2 Park Avenue, New York, NY 10016, 212-779-5163. For 
advertising information call 800-445-2714. Fax #: 212-779-5568. 


monui d Ellis, Classified Advertising | 
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SLASH INSURANCE COST 


| Excellent method of cutting auto insurang 
cost by hundreds, possibly thousands ead 

| year. Cut your existing auto insurance p 
mium by 24% to 47%. This has got to bet 

ў best kept secret in the automotive industr 
For COMPLETE PLAN send 512.95 che 

i MO. Success guaranteed or your mone 
back. Larkins Research, Box 25260, Chicag 
IL 60625-0260 


CMG AMERICA'S FUEL FOR 
90'S Learn how to run your vehicles (ga 
diesel) on Compressed Natural Gas. ¥2 p 
of gasoline, cut maintenance 50%, dou 
engine life, Excellent Business rtun 
Complete info pkg. & Su soper Listir| 
Send $10.00 + $2.00 P&H to: C.N.G. 
search, P.O. Box 16786, Lubbock, Te| 
19490-9998. 


MAKE YOUR OWN FUEL. Home 
Farm Alcohol Still, Convert Car, $12.95 
tailed Information. Pioneer Corp. Box 3 
Oskaloosa, IÀ 52577 


CAR Repair Book $4.00 Elgin. 18 Sm 
St., Belton, SC 29627. 


SLICK 50 at a discount. Dealers want 
1-800-747-9713. Independent Distributor 


GASOLINE $2.00? CNG 70/СаПоп, 
mestic Supply. Dual Fuel Conversion Eg 

Practical. Complete Instructions $15 C] 
Research Center, ЇЧ. Georgetown OH 446 


LANDSAILER 


WINTER ICE SAILING 
RUGGED DESIGN 


PROVEN new discovery for carbure 
can DOUBLE mileage WITHOUT pov 
loss, easily and INEXPENSIVELY. 
learn how call 1-(800) 321-4100, ext. 29, or 
$2/min. 


AUTO SUPPLIES & EQUIPMENT 


CORVAIR PARTS - over 8000 ca 
VAIR Parts in 400 page illustrated cata| 
$4.00. Clarks CORVAIR Parts, Inc. Rt. 


Shelburne Falls, MA 01370. 413-625-977 


REMOVE SALT, MUD. UNDERBOI 
PROTECTION. Plans, $3.00. HiPresa 
Autowash, Box 6211, Newport News, ' 
23606 


FIGHT CORROSION Revolutiona 


г Concentrated RUSH $19. 
including. hipping To: R. Lee, Box 4710: 
Charlotte, NC 28247. 


BOATS, INBOARD & OUTBOAF 
MOTORS 


BOAT KITS—PLANS—PATTERNS 
CHOOSE FROM HUGE SELECTION 
8'/70" — Powerboats — Sailboats 
Houseboats — Rowboats — Hydroplanes 
Tunnelhulls — Duckboats — Canoes 
Kayaks — Dinghies — SUPPLIES 
Epoxies — Fiberglass — Foam — SEP 
FOR GIANT ILLUSTRATED CATALC 
$3.00 ($5.00 airmail) —Book "Amate 
Boatbuilding” $6.00—CLARKCRAFT | 
5 Aqualane, Tonawanda NY 14150. 


DATS, INBOARD & OUTBOARD | 


MOTORS (Con't) - 


VINRUDE-—OTHER BRANDS 15989 
ARGAINS ... All Sizes... $2.00 Han- 
ng. Scott McCulloch parts ... Electra 
arine, 610 Merrick Road, Lynbrook, 


a Yc ork 11563. (516)589-3003. 
ALTERNATE ЕМЕ RGY 


SOLAR CELLS 


‘ou want Solar Electricity at the ira Bost | 
Prices, send $3 for our ex 
of New & Surplus Solar Electric panel 

cells, inverters, controllers, books, and 
elated technology for independent power. 
APPLIED PHOTOVOLTAICS 
Box 2773, Staunton, VA 24401 
“Bringing the cost of so Eleciricity 
down to earth 


200 SUPPRESSED/DORMANT IN- 
ENTIONS! RARE INFORMATION 
TABASE CATALOG! $2. REXCO, Box 
250, Jean NV. 89019. 


UEL FROM WATER. Ener incepen: 
en. Amazi y epe 
40201. 


ce with hydrog 
irit, Box 694, Louisville, K 


FREE HEAT m WASTE OIL 


оке and sool free. 
aska. Used worldwide. 
— Forge, foundry, and other uses. 


У for plans for burner, heater unit, | 
and foundry furnace. | 
Waste Oil Plans, Dept Р, | 
Вох 1148, Fort Benton, | 
MT 59442 


140,000 BTU 


МЕМ! BUILD AMAZING LIQUID PiS- 
ИМ ENGINE from pipe fittings. Easy 
ins. Free information. ABCO, Box 306-51, 
minary, MS 39479. 


АМЕ! SOLAR! Build. NEIGHBOR- 
0D STORES! Easy! $19.95 To-Ma-Bry 
К 180271 Utica, MI 48318 


THE MOMEBUILT DYNAMO (1987) 


implete illustrated Low-tech plans 
5005) postpaid airmail. Reviewed 1989 in 


JDEL ENGINEER (December 15) and | 


. PULAR ELECTRONICS (December). 
ochures $2. Todd-Forbes Publishing, 
pt. PS, Box 3919, Auckland, New Zea- 


id. 


AMAZING SECRET KNOWLEDGE 
у government/industry. Cata- 
' $2. Borderlands, Garberville CA 


"ПЕЕ HEAT, Solar plans I've done. Plans 
] explanation $19.95. L. and S. Construc- 
ge 880 N. Galvin Ave. Marshfield, WI 


AMERICANS can be ENERGY INDE- 
INDENT and GENERATE DOLLARS. 
effort after startup. National demand. 
95 MCRT Enterprises, P.O. Вох 2043, 
zany NY 12220. 
ETHANOL STILL. Car Fuel Alternative. 
ins Апа Manual. $11.95. Fueltech, Р.О. 
x 6868, Toledo, OH 43612 


ALTERNATE FUELS 


Media gloss and government wrangling are 

T hiding the real facts. 

; One motor fuel has been up and running for 40 years. 

ноп vehicles worldwide, already cuts emissions 
. jetting drowned out in the hype from better frigus 
E E O i E nn! ibl анну Ца 

ist one example of many surprises in | 
! all the alternatives. Sod 917.55 اپ ا‎ Dan) pom dared by 
| Lae month if you wish, to: 

iium: v 939 Dr. M.W., 

barta, Canada TIK ЗК 
Tel. (403) 2 374 Bulk rates available on request. 


ARTS & CRAFTS 


"GETTING Started In Stained Glass" 
00. Whittemore, Box 2065X, Hanover, 
4 02339. 


‘OP CAN WIND SPINNERS Send 
100 For Instructions To: Paul Pfister, 1468 
| ge, Toledo, OH 43612. 


 SERSONALIZED Drawings and car- 
| ns! Great gifts. Sale! Sase: Parker Unlim- 
|, d, 909 Marina Village Parkway, Suite 
iT, Alameda, CA 94501. 


tailed information & order blank | | 


zAmeriGlas. 


І Visions im Da 


FREE Stained Glass Catalog 


Create elegant stained glass ornaments, 
gifts, and other beautiful items easily and 
affordably. Choose from a full line of 
glass, bevels, tools, and supplies. . . 
everything you need, And all of our # 
products are 100% satisfaction 
guaranteed. Call today for 

your free stained glass catalog. 


1 800 927-7877 


ASTRONAUTICS 


30 ANTIGRAVITY METHODS! Amaz- 
ing Catalog: Send $2.00. Rexco, Box 19250, 
Jean, NV 89019. 


HUGE FLYING Rocket Kits. Motors. 
$1.00. HSR, Box 5127, Reno NV 89513. 


ANTIGRAVITY 
ELECTRONIC „м. LEVITATION 


SINCE e 1981 
No moving parts, magnets, gases ог exotic fuels. BUILD 
FLYING MODELS. Plans, schematics, , performance 
Cats & more п PRIMER VOL. 105 pgs 8010 mimeo $20 pp 
GUARANTEED! VISA/MC. FOREIGN ADD $10 

SAUCER TECHNOLOGY 


Eureka Springs, AR /2632 


Box 132 


NEW! ROCKET LAUNCHER Simple 
detailed plans and material list. MAILED 
IMMEDIATELY! $2.00 Horvat. Box 10184, 
South Bend, IN. 46680 


AGENTS WANTED 


111% PROFIT. Lose A Pound Each Da 
Safely-Yet Eat All You Want! New DIET 
CALCULATOR. Free information. 
800-999-1089. 


AIR CONDITIONING 


SAVE $$$ Service A/C Heater yourself. | 


Easy instructions. SASE $4.00, PADA, Box 
6222, Longview, TX 75608 


BUSINESS OPPORTUNITIES 


$1804 MONTHLY! Buy/sell cars рге 
time). Revealing proof! Write: CODE Т 
Oak Drive, Friendswood, TX 71546. 

TAKE PICTURES for profit. Camera 
Ventures, Box 771, Lamara, CO 81052. 


MILLIONAIRE Mailorder Expert Re- 


veals Money-Making Secrets. Free, exciting | 


hour cassette: Melvyn Powers, No. Ная 
wood, California 91609. 


$225 DAILY "CHROME PLATING" 
AUTO PARTS, MOTORCYCLES, INEX- 
PENSIVE, EASY, (FREE) information: 
Chrome, Box 2285, Waldorf, Maryland 
20604. 


MAKE $7,000 monthly as Loan Broker 
without investment/experience. Financial, 
Box 3578-Y, Anaheim, CA 92803. 


$500 WEEKLY mailing ads. Admailers 
Associates. Box 51063, Durham, NC 27712. 


MECHANICALLY inclined individuals 
desirin igh Weekly Profits operating 
Small am acturing business Without In- 
vestment write: Businesses-P, Box 9008, 
Baldwin N.Y. 11510-9008. 


RECONDITION BATTERIES. Easily 
Earn Hundreds Weekly. Untold Secrets. 


Free Information. Battery Outlet, Box 


3300-5, Hickory, NC 28603. 


RECYCLE METALS, NO, NOT BEER 
CANS! Easy $458 weekly! Free informa- 
tion, Hornsbys, Box 1214, Franklin, TN 
37065-1214. 


$40,000 ON v ACRE! New h droponics 
- inexpensive, pleasant, practical! Five infor- 
mation. Planters, Box 1214, Franklin, TN 
37065-1214. 


ADVERTISE free in 550 Magazines. 
$5. n Directory, Box 11W, Atlanta, СА 
30301. 


| $15,000 MONTHLY Income! Eas on- 
eymaking Plan. No Investment. Eae Mori. 
Box 5529-Y, Diamond Bar, CA 91765. 


NEED MONEY? Free Grants, Signature 


Loans, Business Loans. Write: Action #7-Y, 
Box 5499, Diamond Bar, CA 91765. 


GIANT TV 


DONT BE FOOLED BY IMITATIONS! 


ite Mae ap t screen on TV for home or hi 
ак — by SONY, ZENITH, 


рони th lenses and screens uti 
YLVANIA, and MAGNAVOX! Simple construction! Illus- 


ts catalog 
ا‎ 


trated information. Profit plan, and complete 

| 52. Money back guarantee! Earn $1. 
POLI-VISION GIANT TV 
187 CYPRESS ST., ТНАООР PA 18512 


MAKE HOMEMADE BOOKLETS. 


ГУЕ EARNED $187,000 WITH MINE. 


MONEY NEVER STOPS! Free informa- | 
tion: эшш. Р.О. Box 5320, Sevierville TN | 
37864 


FORMICA: Repair Burned and Damaged | 


Countertops 
MENT! 
countertop Colors WITHOUT REMODEL. 
ING! Millions of apartments, homes pay 
profits immediately. Introductory package 
FREE! 206/256-9742. ооа V Video- 
tape $14. RENEW-ALL BOX 9900-SS, Van- 
couver, WA 98668. 


MAKE YOUR DREAM COME TRUE. 
EARN $60,000 YEARLY REPAIRING 
SMALL CRACKS IN WINDSHIELDS 
NOT REPLACING THEM. CALL TOLL 
FREE 1 (600) 826-8523 U.S./CANADA 
OR WRITE: GLASS MECHANIX INC., 
10170 NW 47 ST., SUNRISE, FL 33351. 


FREE SAMPLE! Miracle Polishing Cloth. 
592% profit plan! R&S, 1312-PS Washing- 
ton, St. Louis, MO 63103. (314) 241-8464. 


HOME Assembly Work Available! Guar- 
anteed Easy Money! Free Details! 
Homework-PS, Box 520, Danville, NH 
03819 


SPARE Time Fortune in | Vinyl Repair. 
Huge demand. Exceptional profits. Every- 
thing supplied. Details free. VIP, 2036 Mon- 
trose, Chicago 60618. 


T-SHIRT PRINTING MACHINES. We 
manufacture professional single and multi- 
color screen printing equipment. Inexpen- 
sive, Brochures, Info 
able) Catco, 12201 
Coral Springs, FL 33065. 


DRUG RAID SEIZURES! Buy dirt 
cheap. Cars, houses, boats, computers, furni- 
ture. Write: Seizure: Box 4309-YD West 
Covina, CA 91791. 


WITHOUT =REPLACE- 


35 St., 4538PS, 


HOMEWORKERS WANTED! Immedi- | 


Rie Earnings!.. 
Pe F Free Details: 
Fryeburg, ME 0: 


HYDRAULIC JACK REPAIR MANU- 
AL AND CATALOG $10.00. HYDRAU- 
LIC PARTS SUPPLY, BOX 4157, 
BROWNSVILLE, TX 78523-4157. 


$200 $500 weekly AT HOME!! No 
immicks—Details FREE! Homeworkers- 
, Box 32397. Palm Beach Gardens, FL 
33420. 


FUTURE MONEY MAKER! SUBUR- 
BAN FISH FARMING; For Plans Send 
$7.00 TO: BLHM, P.O. Box 26, Highlands, 
Tex. 77562. 


$24,000 IN BACKYARD! Growing new 


.Free Supplies.. .Top 
оннан, Вох 361- 


specialty lants. Start with $60. Free infor- | 
mation. wers - Box 988-PS Friday Har- 
bor, WA 98250. 


$280 DAILY - Installing wireless home 
security systems. Huge demand. Free re- 
port. Secure - Box 1058-PS, Bellingham WA 
98227. 


PROFITABLE HOME BUSINESSES. | 


Free Details. NCA UNLIMITED, P.O. Box 
335, Babylon, NY 11702. 
$5001 DAY OPPORTUNITY! SEND 
SASE: + $1.00 TO: GREG BOOTH, P.O. 
BOX 1755, PENDLETON, OR 97801. 
CASH POOR? - NO MORE! This Works ! 


Free Info. Box 342 Willoughby, OH 44094. 


OPPORTUNITY KNOCKS! Find Fi- 
NANCIAL FREEDOM by starting your 
own Home Mailorder Business. FREE 
Information. Decker Distributors, Dept. 5, 
fee 24 5072-360, Thousand Oaks, CA 
31362. 


POPULAR SCIENCE 


ick, easy to $600/day. Change | 


ack $1.00 (refund- | 


LEARN Gold, Silver, Platinum, Scra 
Recycling Business. (Free) Informatior 
Recycling, Box 11216PS, Reno, N' 
89510-1216. 


FREE 30-MINUTE CASSETTE TAP 
has taught over 50,000 le how to earn 
solid income without pushing products c 
companies. For recorded message call (70€ 
895-4317. For FREE TAPE call Secur 
Independence (800) 426-2751. 


Й. .000 WEEKLY by mail! E 
test growing home opportunity. Call (908 
571-2403. Money, ( (PS) Box 10774, Ne 
Brunswick, NJ 08906. 


GET PAID for mailing letters! No ех] 
Write: PAASE - UUUU, 161 Lincolnwa 
North Aurora, IL 60542. 


NEW! GROW EXPENSIVE PLANTS 
SELL FOR 2,000% PROFIT. Free infor 
mation. GROWBIZ, Box 306-S1. Seminar 
MS 39479. 


MAIL order bonanza selling book: 
$300,000 +. Step-by-step plan. Free. HPC 
Box 3879. Torrance, CA 90510 


PROVEN ENTREPRENEUR oppor 
tunities. Pamphlet $5.00. Box 570 Los 
Locüst Grove, VA 22508. 


FREE “WEALTH SECRETS”. 576 Re 
Davi Cito — Box 291332 
avie, FL 33329 


MAKE BIG MONEY REPAIRING 
WINDSHIELDS AND plate glass! U 
$75,000 yearly! Call TO EE USA & 
CANADA: 1-800-321-2597 for valuabl 
demonstration video and FREE report 
Glas-Weld Systems, Box 5755 C1, Bend, О] 
97708. 


ACHIEVE TOTAL SUCCESS. Mak. 
money for yourself. Free detail Successful 
Dept. PS, Box 2961, Mayaguez, PR 00709 


EXTREMELY PROFITABLE hom. 
business opportunity; Details; SASE, TAI 
Enterprises, Box 1215, Elizabeth, CO 80107 


READ BOOKS for pay! No exp. Cal 
1-900-847-7878 ($0.99/min) or Write: PASE 
тег 361 Lincolnway, North Aurora, Il 

42. 


ALUMINUM SCRAP—Recycle Yoursel 
—MAKE UP TO $25.00/POUND! FREI 
Information: Industrial - PS191, Box 127 
Alexandria Bay, New York, 13607. 


MAKE THOUSANDS AT HOME Fre 
Details. Feikner Enterprises, 5332 Harding 
Dearborn Hgts, MI 48125. 


IMPORT-EXPORT opportunity, profita 
ble world-wide, mail order business fron 
home, without capital. We ship plan for ти 
Dok. капала, Ехрепепсе ипп 

rt. Mellinger, Dept. K2691, 1. Wood 
land Hills , California 91367. 


BE your own boss! 1001 fast, easy ways ts 
make money! Free! Rush name, add 
Money Making Dept. PS, Box Z; Studio City 
CA 91614 


INSTANT CASH Purse Size Persona 
Protection Device. pany га. Send SASE 
240 North Jones #216 Las Vegas NV 89107 


"DEBT FREE" in twelve months o 
sooner! Watch money grow daily! Full De 
tails: 1-900-535-4200, ext.891. $2.00/minute 


BECOME A REAL ESTATE AP 
PRAISER. $100,000 PLUS POTEN 
TIAL. HOME STUDY. EARN PROFES 


SIONAL CERTIFICATION. FREE 
LITERATURE. 800-223-4542 DEPT 
RA1T1099. 


STAY AT HOME! Make Over $100 A 
Day! (315) 397-2317 Anytime! Extensior 
91 


MAKE YOURSELF RICH Complete 
Money Making Course Sent To You. C 
$29.95 To PHALEN'S, Post Office Box 415 
Bowmanville, Ontario LIC321 


ADVERTISE FREE, 700 Magazines 
Instructions, Guaranteed, $7.95, FS, Bo» 


298-H, Oliver Spring, TN 37840-0298. 


PROFIT FROM RECESSION. Senc 
$5.00 (refundable) for Video and Literature 
CEA nC business Whose Day Has Come 

timate Products, 149 Meadow Ln., New 
Roche Пе, МҮ 10805 . 


$200,000 of government benefits, low 
Interest loans inexpensive Land, grants Re- 
vealing Book send $6.00 to L&M ENT. P.O 
Box 1638 Temple City, Cal. 91780 
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BUSINESS OPPORTUNITIES (Con't) 


AUCTION! AUCTION! Earn THOU- 
SANDS Yearly Attending Auctions Send 
$5.00. Krung Industries Р.О. Box 1010, Gil- 
bert, AZ 85234. 


THOUSANDS EASILY. Free informa- 


tion. Special effect Pyrotechnics, 4523 Wood- 
man, Box 56533, Sherman Oaks, CA 91413. 


IT REALLY WORKS! MAKE MONEY 
AT HOME. EASY. RECESSION- PROOF. 
FREE DETAILS. FEMAC, BOX 293, OR- 
LEANS, ONT. CANADA KIC 157 


ADVERTISE FREE in 2,300 Magazines, 
Newspapers, Radio, Television. $5.95; DI- 
RECTORY, Box 14107DB, Jackson, MS 
39236. 


SCREEN PRINT T-SHIRTS. Inexpensive 
kits. Free Details. T-Printer, РО. Box 23991 
(LLC). Tampa, FL 33623 


MAKE Rubber Stamps. Highly Profita- 
ble. Free details. ST. ER, PÓB 22809 
(LLC), Tampa, FL 33622 


 BUMPERSTICKER PRINTER. € 


simple, portable. Free details. Bumper, PO 
22791 LLC), Tampa, FL 33622 = 


PROFITABLE, UNUSUAL, useful elec- 
tronic devices. Free details. Compute, РОВ 
7247(P21), Naples, FL 33941. 

EARN $500 - $1,000 WEEKLY PRO- 

"CESSING MAIL At HOME. Send S.A.S.E,, 
Top Mailing Systems, P.O. Box 121 Ben- 
salem, РА 19020, 


BODY BUILDING, SELF DEFENSE 
COURSES 
18 inch arms in 90 days guaranteed! Send 


S.A.S.E. 44207 10TH Street, Suite 161, Lan- 
caster, CA 93534. 


BURGLAR—FIRE ALARMS 


WATER/FLOOD ALARM Build for $10 
Protect Family, Home, Basement and Pro 
erty. Plans: $9.00 HI TEC ENTERPRISE 
Box 117952, Carrollton, TX 75011-7952. 


BOOKS & PUBLICATIONS 


THE HOME SHOP 
MACHINIST MAGAZINE 
{5 all about metalworking— 
informative articles on turning, 
drilling, milling, grinding, casting, 
plus projects you can make. Six 
issues only $19. To order, call 
800-447-7367 or write The 
Home Shop Machinist, Dept 
A22, Box 1810, Traverse City, MI 

49685. 


MANUSCRIPTS Wanted, all troes: 
соге with 70-year tradition. 1-800- 


695-95 

SURVIVAL MANUAL Pilots Boaters, 
Hunters, Hikers $11.95, le Adventures, 
Rt. 4, Box 160-5, Dawson, A 31742. 


“HOW to Sell Your Home on Your Own" 
$15.00. T.V., PO. Box 14651, Dept. PS, Bra- 
denton, Florida 34280-4651. 


FREE MAGAZINES 


Publishers of industry magazines want to send free 
subscriptions to people who recommend, purchase or 
f influence the purchase of products and services adver- 
tised in their magazines. Categories include; Com- 


| puters, Electronics, Lasers, Communications, 
Medicine, Business, Travel and much more. For a list 
of over 300 magazine names including the publisher's 
address, phone no. and complete instructions, send 


$5.00 to: Dolt Publishing - A37, 
4839 E. Greenway, Suite 313, Scottsdale, AZ 85254 


HOW TO BECOME A POLICE OFFI- 
CER. Federal, State, City, $5.00. Robert 
Cravens, 1400 North Lakeshore Drive, 7R, 
Chicago, Illinois 60610. 


SCIENTIFIC WATER - WITCHING, 
MAGNETISM, SATURN RINGS, CHEM- 
ICAL BONDING Explained 120 Illustra- 
tions $11.99. G/L Industries, 150 West One- 
ida, Preston, Idaho 83263. 


104 | POPULAR SCIENCE JANUARY 1991 


FREE, interesting illustrated т 
improvement book Catalog Holl унеш эы 
Company 4710 South Western 
geles CA 90062 


AVIATION 


BOOMERANGS ... INCREDIBLE 
RETURNS! Worlds Best Hi-Tech Designs. 
Free Illustrated Catalog. Amazing! 
BoomerangMan, 1806-2 N 3rd, Monroe, 
LA 71201-4222. 


HOBBY HELICOPTER Ultralight True 
Helicopter-Conventional Helicopter 
controls. Simplified construction—Motor- 
cycle or Rotax engine. Information: $5.00: 
POLYNOVA, Dept. PS, Saint-Remi, Que- 
bec Canada JOL Là. 


HOMEBUILT ROTORCRAFT maga- 
zine. Twelve issues - $20.00. Sample - $2.00. 
VISA, MasterCard. RFT, Suite 281-PS 5555 
Zuni SE, Albuquerque, NM 87108 (505) 
298-9362. 


85 PAGES OF INCREDIBLE in- 
formation and photos now available on 


LOCKWOOD “PULSE REACTOR" JET | 
AMERI- | 


ENGINE BREAKTHROUGH, 
CAN HELICOPTER PULSEJET and 


HILLER HORNET RAMJET "TIPJET" | 


HELICOPTERS, 300+ mph steam 
ROCKET CAR, JET GO-KART, & much, 
much more! $19.95 US. Lockwood & Associ- 
ates, 1364 N. McDowell Blvd, #20, Pe- 
taluma, CA 94954 


шш you OW HELICOPTER! 
Take-off ftam уш к ѓо open skies! 


eSimple, low-cost 
assembly | 
No license needed | 
@Several helicopter | 
kits & plans avail. | 


Helicopter Plans...........- 
Helicopter Experimenter Book . 
Complete Kit Info. . . 


SPECIAL! АП 3 items: oan $1935 L- 1 


J "PO. Do x 50-A 
AFT йыр “MD 21138 
Credit cord order line: 1-301-583-6366 


HELI 
ias 


MICROLIGHT EEF LER | 


| DESIONED BY NASA ENGIMEERS (BE НЕЕ) 
FLAPPED-BLADES \ 


AVAILABLE 
Easy & Sofe 
fà fly! 


BUY IT WHOLESALE 


400,000 BARGAINS Below Wholesale! 
e Free! Liquidations Closeouts! . . . Job 
Single Samples. Free details. 
Waridwide Pargainhunters, Box 1409-B, 
Holland, MI 49422. 


CLOSEOUTS! Wholesale! Overruns? 
Freebies! Information (stamp): DDN. Box 
20152-G, Ferndale, Michigan 48220. 


COMPUTERS 


| BUILD your own Macintosh and save 
50%. New book shows how. Free info. 
Brants, Box 68708, Portland, OR 97268. 


COMPUTER DESK/HUTCH Plans for 
Home/Office, $6.00. DES, 8788 Macedonia 
Road, Cookeville, TN 38501. 


IBM-PC, PC-XT owners increase the 
speed of your system without changing sys. 
tems. Guarantee, chip and directions. Send 
$30.00 to Computer usiness Solutions, 112 
Bridle Path Circle, Ludlow MA 01056-1033. 


CONFUSED—=step/step booklet makes 
computers easy. Compal terms, hardware, 
operations fully explained, many examples. 
$10.00, Edgeco, Box 511 Hamburg, NY 
14075 : 


BUILD YOUR OWN P.C. BOBB/ BO2B6/ 
80386 SAVE HUNDREDS EVEN THOU- 
SANDS LIMITED EDITION "HOW TO 
BOOK" AND SPECIAL WHOLESALE 
PRICE LIST. SEND $19.95 + $3.00 
S.H. COMPUTECH, #12 PLAZA 94, ST. 
CHARLES, MO 63303. 


EPAIR 
YOUR OWN | 


IBM PCXTAToClone | 


With Professional 
TROUBLESHOOTING FLOWCHARTS 
And TECHNICAL TIPS 


These are the documents that your 
Computer Serviceman 
does NOT want you to havel 


Send only $6.95 plus $1.50 postage 
and handling per set to: 
A & М Enterprises 
Box 2712, Waterloo IA 50704 


IOWA RESIDENTS ADD 4% TAX 


CB RADIO 


POLICE—FIRE SCANNERS, CB'S 
MARINE 2-WAY, ANTENNAS, HPR, 
BOX 19224PS, DENVER, CO 80219. 


CB DX 1990's Get more out of your radio. 


CABLE EQUIPMENT 


CABLE T.V. CONVERTERS Таней. 
Oak, Scientific Atlantic, Zenith, & many 
others. “New” MTS stereo add-on: mute & 
volume. Ideal for 400 & 450 owners! 
1-800-826-7623. B&B INC. 4030 Beau- 
D-Rue Drive, Eagan, MN 55122. 


CABLE TV 
“BOXES” 


Converters—Descramblers 
Remote Controls—Accessories 
* Guaranteed Best Prices х* 


| * 1 Year Warranty—C.O.D.'s + 
* Immediate Shipping * 
„* FREE CATALOG + 
Call or Write 


TRANS-WORLD CABLE со. 


12062 Southwest 117th Court, Suite 126 
Miami, Florida 33186 


ПЕР 442 2% 
| VISA йылы зу ra Mustest uid 
qmm | | 


CABLE TV BOXES We sell only the best 
low prices, we ship COD. Free Brochure. Ace 
ucts, Р.О. Box 582, Dept. S, Saco, ME 
04072, 1-800-234-0726. 


CABLE TV Converters and descramblers 


Bargain Headquarters! Jerrold, Tocom, Ze- 
nith, Hamlin, Scientific Atlanta, Oak M35B 
Only $60. Free Catalog. GCN. 1032 Irving 


ST #109, SF, СА 94122. Order Now! Visa/ 
MC/COD 800-327-8544. 


CABLE TV convecters-descramblers 
wholesale club! We ialize in dealer sales. 
Our low 10 lot prices: Jerrold 400DRX3DIC 
$95.00, Zenith Ztac $150, Many others! 
Video-Tech, 3702 8 Virginia St #160-304, 
Reno NV 89502. Call today! visa/mc/cod 
800-562-6884. 


CONVERTERS ALL MAJOR BRANDS 
INFO + ORDERS 1-800-782-0552 
FREEWAY INC. (mp ) Р.О. 5036 Burns- 
ville, MN. 55337 No MN. Sales 


oe Se eee 
CABLE TV SECRETS—the outlaw 

lication the cable companies tried to э 
HBO, Movie Channel, Showtime De- 
scramblers, Converters, etc. Suppliers list 
included. $9.95. Cable Facts, Box 711-PS, 
Pataskala, OH 43062. 


Iron some of the prices on Convert- 
ers, rs, Remotes Call B&S Sales - 
313-365-0908. Example - Jerrold DRX-3-Dic 
S. B.Built in for one - $110 Delivered. Quan- 
tity Prices Available. 


| CBR, Box 212, Rochelle Park, NJ 07662. 


DESCRAMBLERS: OAK M3 
$39.95. Also JERROLD, ZENITH, 3 
ENTIFIC ATLANTA, cic. Guarante 
uy Plus, 14417 Chase #481-G, Panora 

City, CA 91402. 1-800-822-9955. 


NAS 
CABLE BOXES 
FREE CATALOG 
1-800- 848- 3997 
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je entific Atlanta 


DESCRAMBLERS, Converters, LO 
EST PRICES. CNC Concepts Inc., 
Box 34503, Minneapolis, MN 554 
1-800-535-1843. 


"Гыз, 


MOVIE VIEW 
Cable T.V. Com eriam 
Descramblers / Low Prices 


PO Box 26 * Wood Dale, IL 6015 
(708) 766-5222/Fax (708) 766-52 
Call CST Mon.-Fri. - 9-5 / Sat.-1C 
JERROLD • SCIENTIFIC ATLAN 
OAK * ZENITH * HAMLIN * PIONE 
Converter Only * Hand Helds 
Ch. 3 Fillers ,* 3 Ft. Jumper Cab 
W ViSA/Mastercard БЛ C.O.D. 
[V] Friendly Knowledgeable Serv 
W 10 Yrs. Experience 
[V] 6 Mos. Warranty 
(NO ILLINOIS SALES) 


= 
©, i 


CABLE TV CONVERTERS & O 
SCRAMBLERS For Jerrold and Scienti 
Atlanta. Low prices, one year warranty. 
ship COD. Bay State Electronics, PO. H 
103, Boston, 02188 1-800- 359-5 


| CATALOGS 
FLAG CATALOG $1.00! U.S. 5 


cal, international. Accessories. Browse 
Buy, Box 504- PS, Bohemia, NY 11716-05 


DO-IT-YOURSELF | 
TELEPHONE LISTENING DEVICE 


Rec ard telephone compersaligns i п your онсе! 
home Connects between any casselle or ta 
necorder and your telephone line Starts adf 
malicalhy when phong t5 answered Records bo 
Ses of conversation Stops retonder why 
phone & hung up 


- je 2 r- 207 = ЕЕ 
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Super Powerful FM TRANSMITTER 
Many times mors powerful than other tramsmitterns 
| Transmis up to Ye mile 10 any FM rado -Easy 10 
Assemble Kit - up to 9V battery [nol mel) 
For catalog of Transmitters, Voice Scramblers and 
other specialy items, enclose $2 00 10 USI Corp. © 
Call 407-725-1000 or send $19.95 + $1.00 
shipping per itam to: USI Corp., PO Box 
PFS-2052, Melbourne, FL 32902 COD's OK. 


St Teu. in. 
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QUARTZ CLOCK MOVEMENTS a 
корие Low Prices! Yankee Ingenuity, В 
1135, Altus, OK 73522. 


BUGGED? WIRETAPPED? Find o 
fast! Countermeasures equipment catal 
$1.00. Capri, Box 5895, Bayfield, CO 8112 


RECORD 12 HOURS ON A SINGI 
STANDARD CASSETTE. Voice Activat 
extended play recorders. Free Brochure. Pi 
ductive Electronics, Box 930024, Norcro: 
GA 30093 


START YOUR OWN SHOF 

Complete neon 
| course, clearly writ 
ten, with photos anc 
diagrams. Fou 
books, over 300 il. 
- lustrations. How te 
earn while you learn 


SELF TAUGHT 


; = | 


to assemble, where to bu wholesale materin 
in United States. "E а 
окау. (Сапайіап $75.00). Write f ot deta Is. 
Peter Horsley Publications 
115 Бад Р ныс 
SE Calgary AB. Canada TC 3M1 


__DO-ITFYOURSELF (Соо 


SCIENTIFIC & ELECTRONIC 
PRODUCTS 


BRAT-ANTI GRAVITY GENERATOR ............., 


2, LET-40 WATT BURNING CUTTING LASER........ 

T RUBA-H! POWER PULSED DRILLING LASER. ...... $20 00 | 
їз BTCS- MILLION МОЕТ TESLA GOIL .............. $20.00 
ж LLSI-LASER LIGHT SHOW 3 METHODS ........ ..$20.00 

EHT1-ELECTRONIC HYPNOTISM TECHNIQUES ....... 88.00 

5» EMLI-LOWER POWERED COIL GUN LAUNCHER... $8.00 | 

pp JUI-JACOB LADDER 3 MODELS .................&1000 

| 80%—5ЕЕ!НТНЕПАНК........................&100й 

ПП. LEW-LEVITATION DEVICE ....... 0.0 

FRIVIK-3 MILE FM VOICE TRANSMITTER......... $34.50) H 
HVMTK-HIGH POTENTIAL GENERATOR. ...,...-.. $128.30 
NIGSK-HI FLUX NEGATIVE ТОМ GENERATOR ........ $34.50 


LHC?K-VISIBLE SIMULATED 3 COLOR LASER ...... $44.50 
HODTK-HOMING TRACKING BEEPER TRANSMITTER $49.50 
LGUGK-2 5 MW HAND-HELD VISIBLE LASER GUN . $249.50 
BTC3K-250,000 VOLT TABLE ТОР TESLA COIL .....$248 50 
V0G3K-ION RAY GUN, project energy without wires . $89.50 

= TKEIK-TELEKINETIC ENHANCER/ELECTRIC МАМ... $79 50 
me VW/PMTK-3 MILE AUTO TELEPHONE TRANSMITTER $49.50 


E PGSK-PLASMA LIGHTNING GLOBE . . ..... 
Е 


— ASSEMBLED IN OUR LABS 
LISTIU-INFINITY XMTR Listen in via phone lines... 6199.50 
IPET0-INVISIBLE PAIN FIELD BLAST WAVE GENERATOR $74.50 
EE) PFSZU-HAND CONTROLLED PLASMA FIRE SABER. . 589.50 | 
Ex. IATJG-AUTOMATIC TELEPHONE RECORDING DEVICE $24.50 
PSPA&-PHASOR SONIC BLAST WAVE PISTOL ...... 589.50 
DMNE10-ALL NEW 26" VIVID COLORED NEON STICK . $79.50 
y L8U20-.5 TO 1MW VISIBLE RED Неме LASER GUN $199.50 
er DPLIU-MUSICAL DANCING PLASMA FIRE ........ $99.50 


[EASY ORDERING PROCEDURE -TOLL FREE 1-800-221-1705 
OR 24 HRS ON 1-503-673-4730 
OR FAX IT TO 1-603-672-5406 
VISA, MC. CHECK, MO IN US FUNDS. INCLUDE 10% 
SHIPPING. ORDERS $100.00 & UP ONLY ADD $10.00. 
CATALOG $1.00 OR FREE WITH ORDER. 


| INFORMATION UNLIMITED 
| РО BOX 715. DEPT. FSS AMHERST. NH 03031 


SURVEILLANCE 
TELEPHONE 


Monitor room conversations $175.00 
Monitor room & telephone $275.00 


conversations Є 


| Dialer tap, calls you when phone is used. $305.00 
|| Available in the telephone or small plastic case. 

|| Range Unlimited - & month warranty - Phone Тар Catalog $3.00 
| | LISTEN ELECTRONICS, 603 Elgin, Muskogee, OK 2401 

| 1-800-633-ТАР$ 


200 SUPPHESSED/DORMANT IN- 
ITENTIONS! RARE INFORMATION 


ПАТАВАЗЕ CATALOG! $2. REXCO, Box | 


| 9250, Jean NV 89019. 
| MINIATURE FM TRANSMITTERS! 


‘racking Transmitters! Voice Disguisers! 
"hone Devices! Detectors! Kits/Assembled! 
catalog $2.00: XANDI ELECTRONICS, 
tox 25647, Tempe, AZ 85285-5647. 


| DON'T THROW AWAY THAT USED 

. COPIER OR PRINTER CARTRIDGE! | 
REFILL IT EET 

SAVE OVER 75% |" ы Анса А 
IMORACK Se) oos 
scarp halite Order or Information| INSTRUCT 


ese тм — M (000) 837-9096 
Ts ris. ES ЖЕ FAX (708) 598-9203 | 


1Do it yourself 
ut's Basy 
Complete kii inciudes 

ка Exe ПА 
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FUEL ACTIVATOR - Petro-Mag Saves 
Fuel And Reduces Exhaust Emissions. Will 
fay For Itself In First Year. Tested And 
Approved By Mexico For Gas And Diesel, 
easy Installation. $29.95 Visa/MC 1-800- 
"28-2843. i 

THE ULTIMATE HELP SOURCE: 
SUPPORT CONSULTING offers Civil Me- 
fhanical, Engineering Design Analysis 
Orafting Services: Materials, Sy 
&r Custom Homes on diffic 
mtypes, etc. First half-hour $20. Don 
a erre: Professional Engineer a.b.d. 
*h.D. 1-801-292-8876. 1783 South 720 West, 
Noods Cross, Utah. 84087 


stems, So- | 
t lots, pro- | 


RADAR collision avoidance radar for 
auto, truck, boat, гу. FREE MICRO CHIP 
included with plans $9.95. KSR Electronics, 
Р.О. Box 2413, Bridgeview, IL 60455-2413. 


VCR CLEANING INSTRUCTIONS 


Easy illustrated instructions save you mon- | 


00 to Video Technologies Box 2303 
obbs, NM 88240 


REPACK PRINTER RIBBONS. Prices 
and instructions $5.00. Include model num- 
bers. Visa, MasterCard, MO. CRC, РО Box 
9401, SLC, UT 84109. 


FINALLY: Control lamps from bedside or 
wall switch. 3-way with dimmers, no house 
re-wiring. Plans $5. GOLDRICH, Box 1383- 
À, Ogdensburg, NY 13669. 


FREE ICE SKATING ARENA In the 
privacy of your own yard. For Information 
send $4.95 NOW To PRO Teck P.O. Box 604 
Dept. P-1 Midvale, Utah 84047 


VCR TECHNICIAN WILL TEACH 
YOU, IN SEVEN EASY STEPS, HOW 
TO CLEAN AND SERVICE YOUR VCR. 
MANUAL $10.00. WPB, Р.О. BOX 284, 
CARROLLTON, КҮ 41008. 


LEARN HOW TO BE AS ACCURATE 
AS A METEOROLOGIST. This kit will 
have you understanding the weather with- 
out hundreds of hours of classes. Money Back 
Guarantee, Send $5.00 to Impeccable Prod- 
ucts P.O. Box 919, Yonkers, 10703. 


TINY 2 MILE TELEVISION TRANS- 
MITTER! Under $100! Complete Plans, 
$12.95- Satisfaction Guaranteed. VIDEO- 
WORLD, 1403 Bayview, Hermosa Beach, 
CA 90254, (213) 372-0717 


PROJECTION TV .. Convert your TV 


to project 7-foot picture. . . .Easy!. . .Results | 


compared to $2,500 projectors. . PLANS 
AND 8" LENS $27.95. . .Professional Sys- 
tems available. . Illustrated Catalog 
FREE. ..MACROCOMA, 15AE Main 
Street, Washington Crossing, Pennsylvania 
18977. . .Creditcard orders 24 . (215) 
736-3979. 


Кз HOMEMADE =“, 


MOONSHINE ~ 


plans for a portable still 


ШАТ e^ 
г багт ating 
1 3 distilling 
Е Герет фале, 


-150 kO proof 


zm ЕЭ -Complele plans 
= M -Ingrediants 
== oA АЛЫН - Step by step: 
21 м. Haifa = : 
Suid 895 


Day tena, Beach, 
Florida — 52i 


73,560 CATALOGS DIRECTORY 
ing! Listed and | 
escribed! $6.95: CATALOGS, Box | 


lide, Sources For Every 


14107AB, Jackson, MS 39236. 


with 2 spd. tranny. Sizes 4 yrs. thru 


adults. PLANS Inc. parts list, pictures, 
order blanks, detailed inst. 2 yrs. 
proven family entertainment at fairs & 
fund raisers. SEND $5.00 for info. 


packet showing various 
etc. (refundable) Har 
Smelter Ave. Great Falls, 


styles 


59404 


Benjamin, 105 


SEWER, ROOT BLOCKAGE? PRE- 
VENTION GUARANTEED. 27.00. Den- 
nisons, 1278 Cordova, Pomona СА 91767. 


CLASSIC CARS 


lug or si 
minal batteries 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches 
to battery in minutes. Heavy 
Suitable for 12 or 24 volt batteries. 


Eliminates battery drain, prevents | 
кеа fires, provides emergency | 
| cut-off. 


Remove knob to stop theft and un- 
authorized operation. 


$12.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts— 12 units or more. 


EDUCATION & INSTRUCTION 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, 
DOCTORATES, ACCREDITED, INEX- 
PENSIVE, FAST. FREE INFORMA- 
TION. DR. JOHN BEAR, PO BOX 826- 
PS, BENICIA, CA 94510. 


FREE CAREER QUIDE. Earn more 
money with Success Proven Correspon- 
dence. Diploma Courses. Granton Institute, 
263B Adelaide Street, West Toronto, Canada 
M5H 1Y3. 


HIGH SCHOOL at home, diploma 
awarded. Low monthly payments. No 
classes, information free. Phone free 
1-800-228-5600, or write: American School, 
DS #347, 850 E. 58th St, Chicago, IL 


PARALEGAL GRADED CURRICU- 
LUM. Approved home study. Most afford- 
able and comprehensive. 100 years of legal 
training. FREE CATALOG 1-800-826-9228. 
BLACKSTONE SCHOOL OF LAW P.O. Box 
790906 Dept. PS, Dallas, Texas 75379. 


FREE COLLEGE TAPE External De- 

ees Business/Public Administration LAW 

raduate-Undergraduate Financial Aid. 
(800) 759-0005 LASALLE UNIVERSITY 
Mandeville, L.A 70470-4000. 


CAREER IN LAW ENFORCEMENT. | 
How to ве started - send $8.50 to: (СОР), | 


Box 91 Anchorage, AK 99509-1998. 


COLLEGE DIPLOMA, prestigeous, in | 


Computer-Science, Management, Banking 
Sociology BOOST YOUR CAREER. 
Distant Teachings—reside at home. AC- 
CREDITED. Successful. Easy. Low Tuitions: 
1 SEMESTER—3 Courses, Cred.pts.— 
$495. Immediate brochure: YAACOV COL- 
LEGE INTERNATIONAL, 5 Ein Vered St., 


РОВ. 36502, 61364 TEL-AVIV, ISRAEL 


POPULAR SCIENCE ADVERTISERS: 
FREQUENCY PAYS! 


The more often your ad runs here, the less 
chance you take of missing sales. Frequency 
pays. 

Now, frequent POPULAR SCIENCE word 


advertisers can save money, too. Prepay three 
consecutive issue insertions and the rate 
drops to just $11.00 per word. Frequency 
pays two ways! For details call Dorothy Ellis 


(212) 773-5163 or (800) 445-2714 


POPULAR SCIENCE 


duty. | 


WORLD WIDE COLLEGE OF AU 
TIONEERING, INC. (formerly Reis 
Since 1933. Term Soon. Free Catalog-CC 
Gordon E. Taylor, Box 949, Dept. 3, Mas 
City, ТА 50401. 515 423-5242. 


EUROPEAN LICENTIATE in Arts 
Science and ی‎ апше courses includi 
doctoral de by research. For prospect 
send $9 to: European Programme, Somer: 
University, Ilminster, Somerset TA19 OF 
England 


KUMON MATH CORRESPONDENC 
COURSE Preschool, Elementary, hi; 
School. FREE Literature; Kumon Institu 
2200 Fletcher Ave., Ft. Lee, NJ 07024. (2C 
947-0707. 


BECOME A PARALEGAL. Work Wi 
Attorneys. Lawyer Instructed Home Stur 
Americas Finest Paralegal Program. Fr 
Catalogue. 800-223-4542 Dept. LA109. 


ELECTRIC VEHICLES 


ELECTRIC, HYBRID VOLK 
WAGENS! FREE INFORMATION/SAS 
CONSTRUCTION MANUAL, BLU 
PRINTS, $29.95. 1 (408) 338 22¢ 
KAYLOR-KIT, POBS400(P12), STAI 
FORD, CALIFORNIA 94305 


ELECTRIC and 100 MPG Hybrid C 
information free, on Catalog, Plans, Ki 

5 2 Connec 
cut 5, Hayward, СА 94545, 


ELECTRONIC SUPPLIES & 
EQUIPMENT 


ELECTRONIC TEST EQUIPMENT 
Simple Plans for Precision Instruments 
Curve Tracers, Transistor Checkers, Pow 
Supplies, and More $14.95/set!!! Send Che. 


| or Money Order to Initial Enterprise, P. 


Box 1116 Lolo, Montana 59847 
T0058. 


nents — including hard-to-find items. Cz 
toll free: 1-800-776-3700. American Desi; 
Components/Dept. 116-011, 815 Fairvie 
Avenue, Fairview, NJ 07022. 


EMPLOYMENT INFORMATION 


JOBS, Any State, Any Occupation, i 
eluding Government, State, Public. Al 
Cruiseships, Tugs, aupa, Riverboats, О 
rigs. Women-Men. Work month- Hon 
month. U.S.A. plus Overseas. Informati 
$5.00. Nationwide Employment, B223 Ce 
tral, Indiana 47110. 


EASY Work! Excellent Pay! Assemh 
Products At Home. Call 504-641-8003 E: 


: 


OVERSEAS ... $30,000 - $75,000- 
Free Report! Employment, Box 19760-F 


| Indianapolis, IN 46219. 


ENERGY SAVING 


SOLAR, GREENHOUSE, AQUACU 
TURE AND ENERGY SAVING CAT, 
LOG! 64 pages. Order from one expe 
source. Featuring Sun-Lite* for do-i 
ourselfers, builders, designers. Americ: 
"on ener л mail order hous 
1.00 postpaid. Solar Components Corpor 
tion, De t. PS. 121 Valley St., Matich eti 
NH 03103. PHONE 603-668-8186 


WINDOW QUILT insulating shades no 
riced lower! Write for information. ATC 
РО BOX 975, Brattleboro, VT 05302. 


FREE HOT WATER Easy To Build R 
claimer. Illustration $5.00. Dorman, Р. 
Box 235, Menasha, WI 54952. 


SAVE ENERGY AND MONEY GUAI 
ANTEED, up to 75%. Send $15.00. San 
oval. 117 Harrison, L-258. Chicago, 1 
60605. 


SAVE Three Plans For Attic Enclosw 
Over Pull Down Staircase To Stop Heat Lo: 
$$$, $4.98. MAC INC., 101 Lincoln St., M 
scow, PA 18444. 


SAVE TO 50% Electrical Power Expen: 
(Reduced) Home or Commercial Make 
SAFER! “Pamphlet” Rush $10.00 To Clayc 
Р.О. Box 886, Concord, N.C. 28026 

SAVE Money, Ела 9 It Yourself" ci 


Bills improve comfort booklet $5.00. Energ 
Tech, 119 W Ryder, Litchfield, IL 62056. 
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EQUIPMENT 
RV PARTS AND ACCESSORIES 
1.0005 of RV Parts and Accessories at huge 
discounts. All brands, a p parta, 
supplies, and accessories. Send for color cata- 
log, only $8.95 (refundable). RV Express Co., 
Box 2550, Lubbock, TX 79408. 


FINANCIAL 


NEED Cash $500.00 to $50,000.00? Debt 
Consolidation? Major Bank Credit Cards? 
"Instant Credit" Obtained by Mail - 
$3,800.00 Credit Line, No Co-Signers, No 
Credit Check! Free Information Write 
National Credit, P.O. Box 1105, Ozark, AL 
36361-1105, Or Call 24 Hours (205) 

114-3394, Credit Ext: P307 


DEBTS? BILLS? BAD CREDIT? No 
problem! We'll help now. Applications ac- 
cepted $500-$50,000. Not a loan company. 
Free Adr TCAC, Dept. PS. 400 Century 

uth #117, Birmingham, Alabama 
30220 or call (205) 979-1400. 


PHONE for à Loan. Fast Process 
'$500-250,000 pay up to 15 yrs) Capital - 
4041593-0244 


SURVIVE THE RECESSION. 11 steps 
to take now! Rush $5.00 for report: Reces- 
sion, 902 Roberts, Clarkdale, i 86324. 


CREDIT REPAIR 
ESTAB/Re-estab/Expand Your Credit 
Using 50 Pg Instruction Guide. Send $9.95 
Ck/Mo + $2.00: Sgt Ny | To B & J Con- 
ЖГ Dept 105, PO Box 2218, Glenview, 

6002» 


HOW MUCH HOUSE CAN YOU AF- 
FORD? Free details. Jim Pepin, 59 Ap- 
oletree Lane, Sewell, NJ 08080 


GET MASTERCARD NO RISK NO 
UPFRONT FEES FDIC BANK. RE- 
GARDLESS OF PAST! 100% MONEY 
BACK IF DECLINED 1-(900) 696-8608 
$10.00 TOLL. 


$5,000 CASH 
By Mail - Guaranteed 
To Start or Expand Your Business - 


NO RISK! МО ONE REFUSED! 
No Credit Check * No Co-Signers 


Guaranteed in Writing | 
Ea Hack 550 Monthly for Ж 623" at 


~ 1-900-726-5622 = 
$25 Cal Reflected On епс 2 ан! 


` FOR INVENTORS 


INVENTORS! Can you patent and profit 
rom your idea? Call AMERICAN INVEN- 
roRS CORPORATION for free informa- 


Jon. Over a decade of service 1 (800) | 


138-5656. In Canada call (413) 568-3753. 


PATENT AND DEVELOP Your Inven- 
ion. Registered Patent Agent and Licensed 
?rofessional Engineer. Send for FREE РАТ- 
ENT INFORMATION Every Inventor 
should Have. Richard L. Miller, 12 Parkside 
Jrive, Suite-N, Dix Hills, NY 11746. (516) 
199-4343. 


INVENTORS: Call TLCI for free infor- 
nation 1-800-468-7200 24 hours/day — 
JSA/Canada 


REGISTERED PATENT ATTORNEY. 


J.A. 414 H rford Drive, 
tockville, Maryland 20850. 1- 800- 
'48-6216. 

FREE help for inventors! No charge for 
rotection forms and information kit. 


fili- 
ited Inventors Foundation. 1-800-525-5885. 


PATENT IT ECONOMICALLY! Free 
letails. Licensed since 1958. Rainer Associ- 
ites, 2008 Fondulac, Richmond, VA 23229. 


ANY IDEAS? Expert help for inventors. 
arn how to proceed from А to Z. Send for 
ree information. P.S.L, 1117 E. Putnam 
\уе., Suite 286, Riverside, CT 06878. 


PATENT PRIMERA Look Before You 
р. $3.50 For Inside нина. 3209 
Jak Brookfield, IL 60513 


THE BOOK OF BOOKS All about in- 
‘ention For Inventors Free Information 
SASE The Network, 60 E. Chestnut, Suite 
03 S, Chicago, IL 60611. 


NEW TOY IDEA? Want access to toy 
ompanies? EXCEL offers full inventor ser- 
‘ices. FREE phone consultation. Call (612) 
134-1200. 


06 | POPULAR SCIENCE 


INVENTORS! Exhibit at America's 
largest invention show. May 1991. 412- 
1343. 


"DIARY OF AN INVENTION" Lots of 
advise for inventors. $5.00. Included 
E: “Probability of Success Test" Brenne- 


REGISTERED PATENT ATTORNEY 
20 years. Telephone consultation $35. J. 
Leonarz. For appointment 1-800-237-6821 
extension 532. 

INVENTORS! Confused? Need Help? 
Call IMPAC for free information. 
U.S./Canada 1-800-225-5800. (24 hours!). 


THE HEW EUROPE 1992 WANTED 
Inventions, Ideas, Products, Services. BDC, 
16781 Torrence Ave., Suite 295A, Lansing, 
Illinois 60438. 


INVENTORS: If you. have an invention 
for sale or license, write for free booklet 
explaining how we can help you. Kessler 
Sales Corp., C-7-FI, Fremont, Ohio 43420. 


GARDENING 


FRESH SALAD! YEARROUND! Grow 
herbs, lettuce, tomatoes, whatever-indoors! 
Info packed booklet-catalog shows how. 
$10.00 Yearround Salad 24 Wheelock St. 
Shrewsbury, MA 01545 


BUILD 12 VOLT GARDEM SPRAYER. 
Plans, и sources and complete хас. 
tions. Simple tools. 1-15 Gallons. Sprays 
hours. You'll love it. Check or MO $1 96 
John Reed, 397 DalRich Village, #313, Rich- 
ardson, TX 75080. 


GOOD EATING 


РИНЕ Natural 100% Beeswax Candles 
Pair $7.95. To: Dera, 330 AltonTowers 
$1810, Scarboro, Ontario M1V 5H3 


DEERHUNTER'S Delightfully delicious 
Venison Reci $3.00 E. Russells, РО. 
Box 1066, Allen, TX 75002. 


OHEESECAKE, Incredible, Delectable, 


Sinful. Five Easy "Recipes Send $3.00 To 
Ferguson Enterprises P5800 Beach Blvd 
Suite 203-357 Jacksonville FL 32207 


AUTHENTIC FROM YESTERYEAR > 


16 WWI RECIPES + BONUSES SEND 
$4.00/SASE TO: RUTHIE, 2380 
WEKIVA LANE, ST. CLOUD, FL 34769 


CLASSIC e COOK BOOK. 
Become a greek gourmet cook $7.95. P.O. 
Box 762, Love a. 01826 


GOVERNMENT SURPLUS 


Covina, CA 91791. 
HE. ALTH 
WANT To LOSE WEIGHT AND KEEP 


COMPACT bathroom scale $35 postpaid, 
money back guarantee, Remit to Health 
Products, Ltd., 155 Robins Rd. #156, Hia- 
watha, lowa 52233. 


SOVIET SPORTS TRAINING TECH- 


HEARING AIDS 


HEARING AIDS 


| PRICE CATALOG, FREE! 


ewest. inest. 

{ SUPER sAvINGS! N Fi All 
g types. Buy DIRECT & save up to HALF! 
` No salesmen. Sold by AIR MAIL on HOME 
§ TRIAL. FREE Catalog. Write: 


Į MONEYSAVERS. 


Dept. PS1D 36658 Apache Plume Dr. 
l| Palmdale, CA 93550 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Lloyds-PSC, Rockford, IL 
61104. Call 1.800.323 1212 Toll Free. 


JANUARY,1891 


P.O. Box 145, Meadville, | 


ENJOY HEARING 


All-in-the ear Hearing Aid! 
Nothing over, under or behind 
the ear. . . no cords, tubes or 
wires. Simple slip-in fit. Full 
range volume control. 45 dz 
tial. NO salesman will call. 
Order your free ca | Write 
Rhodes Hearing today 


or call 24 hrs./ day 


1-800-453-4905 


RHODES HEARING 
Dept. 12Q Brookport, IL 62910 


HELP WANTED 


EARN MONEY Reading books! $30,000/ 
yr income potential. Now hiring. (1) 
805-687-6000 Ext. Y-20025 


INTELLIGENCE JOBS. FED, CIA, US 
Customs, DEA, etc. Now Hiring. Listings. 
(1) 805 687-6000 Ext. K-20025 


ATTENTION: Excellent income for home 
assembly work. 504-646-1700 DEPT. P95 


ACT NOW! Excellent wages! P gie time | 


г work at home. 


assembly. » 
-641-7778 Ext. 8321. Open 


ence. Call 1- 


24 hours, including Sunday. 


GOVERNMENT JOBS $16,412 - 
$59,932/yr. Now ue Жош area, Call (1) 


805-687-6000 Ext. R-20025 for listings. 
HOBBIES & COLLECTIONS 


MILITARY Medals свео ue $1.00. 


Year! subscription $8.00. S. Vernon, Box 
1560PS, Wildomar, СА 92395, 
HOME CRAFTSMAN 


MAKE WOODEN TOYS, whirligigs, 
door h , dollhouses, clocks, music boxes, 
weather instruments, crafts, furniture with 
our plans, parts, kits, supplies—Catalog 
$1. 614) 484-4363—Cherry Tree Toys, 
Belmont, Ohio 43718-0369. 


CLOCK movements, components, plans, 
epoxy, prints, door harp supplies, videos, 
stencils - over 1500 items! Wholesale catal 
$3.00 (credited) Steebar, Р.О. Box 463-S, An- 
dover, NJ 07821-0463. 


1991 LEATHERCRAFT CATALOG. 
pag selection of genuine 
leathers and leathercraft kits, tools, books, 
supplies. Low prices, quantity discounts. 
Send $2.00 pstg/hdlg to: Tandy Leather 
Company, Dept PS191C, Box 2934, Ft 
Wo 761 3. 


LS, MORE. Plans. Informa- 


H4 


HOVERCRAFT 


HOVERCRAFT Plans, 3 to 160 Hp. Infor- 
mation $5.00 (refundable). Sevtec, Box 846, 
Monroe, WA 98272 


| INVENTIONS WANTED 
HONG коно factory 


needs ттт new 


INVENTORS Your first step is impor- 
tant. For free advice, call — 
PATENT SERVICES, Washington, DC, 
800-458-0352. 


o و و و و و‎ 9 AJABEBR ,GREBEBEIEEIISBRRRRREEEN 


INVENTORS! EXHIBITORS! $6000 
awards for winning ibits. Informati 
412-288-1343. 


INVENTORS: Free information on offe | 
ing your invention for sale. Kessler Sall 
Corporation, C-7-IW, Fremont, Ohio 43420 


HOME HEATING, FUEL SAVERS| 


OIL MON IOR 


forala "дага: 275 Lamm tanks 


billings — 
* Monitor 
consumption 


* Calculate 
heating efficiency 


nk Ананда goes RI 02905 5 | 


HUNTING & FISHING INFO 


Original Trumark folding wrist: braced slingshot store 
ammo in handle. Yard Range! $15.00 include 
Slingshot, 70 rounds of 1/2" white Tracer marbles, an| 


complete replacement powerband — | 
1 
TRUMARK "SNAPSHOT "777 — 


——— 


510.95 p 


With FF Magnum 
Paowsrbands 


y 28 Sam- -Butomalicaly shaot 

e six &hofs in raped- (їл succo 
12* barrel shoots bands up io 251 

SENT: Ѓ вак Black plastic with tough nylon atarwhed 


| бошт sos "i RUBBERBAND GUN 


TRUMARK MFG. CO. 
P.O. BOX 18383 PS, BOULDER, CO 80308 USA 


` HYPNOTISM 
FREE H 5] 
lication. D Box 487, res neg i-a 


нуРмоташЕ Women! Gentlemen 
eighbors! Even ect Strangers! 
sional Secrets Revealed! Instantaneou 
Methods! Clairvoyant үер 
nambulism! Dynamic aa hip! Di 
cover Strange Magnetic Influence! 
Personality Im 

self! Powerful 


ment! Hypnotize Y 
ethods! Free Cassette Cata 
log! Addison, n, Box 1085, Black Mountain, № 


LOANS BY MAIL 


جج ج ج ج ج ت 
BORROW $50,000 "FAST". Any "ps, har‏ 
Guaranteed. Capital, Box 561359-PS‏ 
lotte, NC 28256.‏ 


BORROW BY MAIL Get $500-$75,006 
ов: Nearly everyone TRE Reques 
| cation. MJS Industry, Box 531 
Bronx, 10461-0531. 


LOANS ! LOW PAYMENTS. (Example 


$5000 Personal 


roximately $155/month) 
Visa/MasterCard. 


16-349-0251. 


BORROW $500-$40,000! *Overnight" Or 


Signature. indefinitely! Action, Bo 


5499-Y Diamond Bar, CA 91765. 


BORROW $500-$200,000 quickly 
Nearly everyone qualifies! Free App ication 
FSE, Box 10321, McLean, VA 22102. 


LOANS BY MAIL (Cor) | 


DRROW $100-$100,000. Quickly, on 
Bsnture Secured Immediately! Apply 
yw! 1-404-879-5514. 


ASH HOTLINE Loans Up To Your 
arly Income. Fast Ap | With Proof Of 
nployment. 713-621-2204. 


3ORROW: $100 - $100,000! Fast! Confi- 
ntial. Glendale Associates, Р.О. Box 
0279, Plano, TX 75026. 1- 800-444-6599. 


DRROW $500-$100,000! "Immediately" 
Signature Кер Indefinitely! Credit-25, 
21 Spring, X 71383 


FREE MONEY! $300,000,000 GIVE- 
VAY. Grants. Never repay. Details $1.00. 
kla, Box 3066-PS11, Seminole, FL 34642. 


DANS For Nearly Anything. Fast Ap 
ovals! Cash 24-48 Hours! PFS, 210 Fifth 
„ Dept. 1102, NY, NY 10010. 


OW Much Money Do You Need? Simple 
alifying. Many Op 
oadway #219, NY, NY 10024. 


$100,000 line credit without investiga- 
m! Private Swiss bank account! Other 
ancial benefits! Free valuable report! 
ACC PS-1 Box 5399, Torrance, СА 90503. 


ASH GRANTS AVAILABLE from 
ndations! Never Repay! 401 sources/ 
plication instructions—$3.00. Fund- 
Do Box 19107-FA, Washington, DC 
J 


Lh stata TAN ($10 per call) Visa/ 
asterca nstant Preliminary Approval 
ith This Call! Poor Credit. 


MAILING LISTS 


NEW NAMES DAILY! IMMEDIATE 
HIPMENT! Guaranteed риу 
ekers. Adhesive labels. 200/$8; 500/$11 
000/$18; 2,000/$29; 5,000/$59 QUALITY 
STS, Box 6060-CW, Miller Place, NY 
764. VISA/MC/COD. 800-356-6392. 


RST ORDER 
pportunity seekers! Saag ty cy ad- 
‘sive labels. 200/$5; 500/$9; 1,000/ 
5; 2,000/224: 5 ‚000/$49; 10, 000/$92. 
;T-MASTERS, Box 425-WK, Mt. Sinai, 
Y 11766. Visa/MC/COD call 800- 
56-8664. 


ORIGINAL BRAND NEW NAMES 
om our own advertising! Adhesive labels or 
skettes. OPPORTUNITY SEEKERS 
ND BUYERS. 200/$15; 500/$25; 1000/$35. 
СЕЕ, РОВ 448, Spokane, WA. 99210. 
' ASA/MC; 509-838-4764. 


: MISCELLANEOUS. 


TRAVELER PEN With light $12.95 
,ERSONAL PROTECTION alarm flash- 
e 2x4' $13.95 DOOR KEY LIGHT 
95. Topwill, 21213-B Hawthorne Blvd., 
. rite 558 ‚ Torrance, CA 905089. 


GENIUS: Classic mind puzzles. $3 *Men- 
n] Technologies" Box 804, Fenton, MI 
белан 


\сошЕст UNIQUE ITEMS For Fun 
тпа Dollars many free; Start immediately 
s Ch and $3.00. deas, PO. Box 1440, Gran- 


зе City, IL 62040. 


MEN'S WIDE SHOES 


. EE-EEEEEE, SIZES 5-13 SIZES 5-13 
i * Extra width for men ^; neag it. 
» Excellent variety, styling an та 
4 Send for FREE : " 
і CATALOG. 


1 


The Widest Selection of the Widest Shoes Anywhere re! 
HITCHCOCK SHOES, INC 
1 Dept. 45 T Hingham, MA 02043 


MODELS—SHIPS, CARS, 
PLANES, ROCKETS 


| LIVE STEAM MODELS! 100 Kits or As- 
rmbled. Stunning Colored Catal 
efundable. Diamond Enterprises. 
ох 537, Alexandria Bay, 13607 
[E: (613)-475-177 1. 


t PS 
HO- 


tions. Unison, 2170 


"TRIPLED FREE"! | 


$5.95 | 


STEAM ENGINE KITS power оси аі 
savings to you! Send $2.00 for catalog 
Research, Inc., Dept. 5, 4110 Niles in 
Road, Wellsville, 14895. 


KITES 


"KITES 


Î FREE COLOR CATALOG 
Choose from over 100 kites. 
Many unusual & innovative designs. 
Call or write for your catalog today! E 
| Into The Wind e (303) 449-5356 
"ilias Pearl St., Boulder, CO 80302 


"x "Stunt Mies; ызыр d Fa fx | 
“More exciting designs. Call or write ` 
\ for FREE COLOR CATALOG. \ Y 
‘Color ine Sky (612) 427. 9359 
221-P1 Yoho Dr, Anoka MN 55303 


MONE YMAKING OPPORTUNITIES 


EASY Work! Excellent Pay! Assemble 
Products At Home. CALL 504-641-8003 
EXT. 6517 


$10,000.00 MONTHLY TAKING 
PHOTOGRAPHS AT HOME! NO EXPE- 


RIENCE. (213) 549-0997 (90 SECOND | 


RECORDED INFORMATION). 


MORE MONEY 
COMPUTERS. $6.00. MicroPSJC, 
2121 Canterbury, Springfield, OR 97477 


FREE details on how to run your own 
profitable business from home. Huge poten- 
tial! Write JSA Publishing, P.O. Box 5806- 
PS, Englewood, NJ 07631. 


$500,000/Yr-TAX-FREE. Details Send 
$5.00, REFUNDABLE. Melwin, PO. Box 
48611, Niles, IL 60648. 


“208 PROFITABLE FORMULAS”! 
(Free Lists) Research PS1, Box 291332, 
Davie, FL 33329 


ADVERTISE FREE in 600 Magazines in 
US/Canada. Directory $5.00. Links, Box 
34045-PS, Baltimore, MD 21221-8045. 


EASY CASH. 15 proven money-making 
formulas. Rush $2.00 to: Stinson Аш, 
Dept. PS, Р.О. Box 2340, Prince George, B 
V2N 2J8, Canada 


OF INTEREST TO ALL 


MESSAGE DREAMS are possible. 
Dream booklet gives practical guidelines in 
asking for and interpreting such dreams. 
Опе persons quic humbly offered for 
examples. $20. Неауеп Gift, Suite 105, Box 
176, Lancaster, NY 14086. 


COLLEGE DEGREES, High School Di- 
plores. Authentic looking. Catalog. 
pt. PS-153, National Certificate, 210 5t 
Avenue, New York, 10010 (718) 768-6803 - 

(24 HOURS). 


Methods/MICRO- | 


GOLD CREDIT CARD GUARANTEED 


APPROVAL. NO BANK DEPOSIT NEC- 
ESSARY. CATALOG SHOPPING USA 
GOLD CARD 1-BOO-BBB-7774. 


SAVE MONEY MAKE MONEY 
Professionals charge $50.00 + for VCR 
cleaning. $9.95 for manual, BCNU Video, 


P.O. Box 458, Detroit Lakes, MN 56501. 


` HOT! Ü 


OFF THE DRAWING BOARD FROM THE 


U.S. PATENT OFFICE 


LEARN OF THE NEWEST INVENTIONS. PRODUCTS. AND 
TECHNOLOGICAL ADVANCES YEARS BEFORE THEY 
REACH THE GENERAL PUBLIC 
NOW MADE EASILY ACCESSIBLE 
THROUGH A NATIONWIDE PROJECT. 
DETAILED ILLUSTRATIONS & COMPLETE 
DOCUMENTATION OF MECHANICS ARE INCLUDED. 
SEND $20 CHECK OR MONEY ORDER ONLY TO: 
U.S. PATENT PUBLICATIONS 
DEPT. 162 : TITLE 197 
2020 PENNSYLVANIA AVE., N.W. 
WASHINGTON, D.C. 20006 


SPACE SHUTTLE IN 3-D VIEWER - 8 
PICTURES $20.00 KNUTSEN, 430 ALA- 
BAMA M.L, FL 32453 


HOW TO SAVE MONEY On Your Util- 
ity Bills. Easy, practical guide shows you 
how. Send 25c stamp for information. Re- 
шос Connection, Вох 1491-0, Elk Grove, 


OLD GOLD, JEWELRY WANTED 


TAKE NO CHANCES, Deal with oldest, 
most reliable firm in old gold business. Es- 
tablished 1934. We buy Gold, Silver, Plat- 
inum, Diamonds. Highest Cash. Free infor- 
mation. Rose Industries, 29-Y East Madison, 
Chicago 60602. 


HIGHEST CASH for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Preciaus 
Metals, 10 5. Wabash, Dept. 357, Chicago, 


PATCHES, DECALS, BADGES 
, CUSTOMIZED PATCHES, PINS, DE- 


(212) 929-2293. 6 
PLANS, BLUEPRINTS 


COMPOST Bin! Build vour own! Plans & 
instructions $7.95. CRPE, Р.О. Box 302, 
Cross River, NY 10518. 


SUCCESSFUL Owner Built Dome. Aeri- 
al photo, Plans, History, Tips. $24 Dome 
8656 NE 170, Bothell, WA 98011 


RECYCLE! Build your own ORGA- 
MIZER Plans $6 Scotia 268 22nd Street 
Costa Mesa CA 92627 


FLASHING DESKTOP NOVELTY - 
Flashes for years on set of inexpensive 9 volt 
batteries! Build in two hours. $7.95 for guar- 
anteed plans, parts list, ete. Sussex Micro- 
electronics, Box 450, Sussex, WI 53089. 


PLANS & KITS 


DOME homes, cabins, commercial - ener- 
gy efficient, economical. Natural Spaces 
1-800-733-7107 


HOW TO MAKE SURE 


YOUR AD'S WELL-RED 


Want to stand out from the crowd? 
POPULAR SCIENCE now offers 


display advertisers the color RED at 
highly affordable rates. For full details 
call Dorothy Ellis 
(212) 779-5163 or 
(800) 445-2714 


PLASTICS 


RUBBER. Liquid components, tec 
nus Catalog, $1: Handmade, B« 
6713(Р51), Memphis, TN 38186-0713. 


CASTOLITE Liquid Plastics. Cryst. 
clear, colors. For casting, embedding, cos 
ing, fiberglassing, repairing and reprodu 
ing with our Mold Making Supplies. Catal 
$2.00. CASTOLITE, Dept. 91A/PS, Be 
391, Woodstock, IL 60098. 


PRINTING SERVICES 


CUSTOM PRINTED BUSINES 
FORMS, LABELS, TAGS, ENVELOPE: 
CHECKS, 1-800-331-3841. FREE CA’ 
ALOGS. 


REAL ESTATE 


*BUILD YOUR DREAM IN COLOR: 
DO* Build your cabin from your own tree 
Create a pond from Crystal Clear Wate 
Harness Solar Energy from over 300 days 
unclouded sky. 35 Acres from $22,900. Lo 
Down Easy Terms. Free Brochure Call T 
day 1-800-383. 0583. Patten Land of Color: 


do Corp. 


MONTANA LAND BARGAINS: 20 Ac) 
mountain parcels starting at $12,900. Ca 
NOW for FREE information. 1-800-25: 
LAND. Yellowstone Basin Properties. 


NORTHERN IDAHO. 5-10-20 ACRE! 

Beautiful Northwest forest and lake cou: 
try Hunting, fishing, recreation, retire 
ment. Hun reds of parcels. Easy term: 
FREE brochure. NATIONAL ASSOC 
ATED PROPERTIES, 1111-PC Shermai 
Coeur d’Alene, [D 83814. (208) 664-8161. 


CALIFORNIA. Acreage. Lots. $50 dow 
$50 monthly. 4602 Ethel Ave., Sherma 
Oaks, CA 91423. 


GOVERNMENT HOMES from $1 (17 r 
pair. Delinquent tax property. Reposse: 
sions. Your area (1)805-687 6000. Ex 
GH-20025 for cyrrent repo list. 


OWN 10 Acres Texas Land No Dow 
PT Monthly. Box 334, Terlingua, Т. 
9852. 


RADIO, TELEVISION 


SECRET Scanner Frequencies: Federa 
Police, etc. Free Catalog! CRB, Вох 56P% 
Commack, NY 11725. 


SATELLITE TV 


SATELLITE TELEVISION DE 
SCRAMBLERS Complete Detailed Plan 
For Home Construction By Anyone. $5.0( 
Jansen Electronics, Р.О. Box 25161, Seattle 


| WA 98125 


FREE DETAILS! LOWEST PRICES 
LATEST EQUIPMENT. Orbitek Satellit 
Communications, Box 264, Bohemia, N' 
11716-0264. (516) 589-1292. 


Save 3094-6094 
Systems, upgrades, 
IRDs, movers, Feeds, LNBs, 
3' to 24' dishes and more... 
Names Like - 

Monterey, Uniden, Drake 
HTS, Orbitron, etc. 
800-334-6455 
218-739-5231 MN & INT. 
SKYVISION INC® 
2026 COLLEGE WAY 


а! FERGUS FALLS, MN 56537 


A^ INSTALL OR UPDATE YOURSELF! 


Satellite Entertainment 
ALL MAJOR BRANDS * BUY ED 


Satellite Systems * Televisions Г 7 
ДА, Cellular Phones 
“© Fax Machines 


POPULAR SCIENCE JANUARY 1991 | 10; 


SATELLITE TV (Cont) 


SATELLITE Мону Audio Codes, | 
1(900)HOT-SHOT. Intended for Testing | 


Only. $3.50 Per Call. 


SATELLITE T.V. 
FR EE CATALOG 


DISCOUNT PRICES 
CALL 1-800-845-6664 | 
WEST-COAST SATELLITE | 


617 W. Division 
Mt. Vernon, WA 98273 


SCIENCE & CHEMISTRY 


CHEMICALS AND LAB EQUIPMENT 
Chemicals, small or large quantities, for 
your convenience. Glassware oen Micro- 
scopes available. Send $5.00 for catalogue. 
Chem Lab, 1060-C Ortega Way Placentia, 
CA 92670. 


1991 CATALOG, 200 
Biology, Physical & Barth oo Nature, 
Dinosaurs and much more. Beginner to pro- 
fessional. $2.00. Merrell Scientific, 1665 
Buffalo Rd., Rochester, NY 14624. 


"EXPERIMENTERS" LABORATORY 


CHEMICALS - GLASSWARE, Catalogue | 


$2.00 Established 1953 Hagenow Тара 
ries, 1302 Washington. Manitowoc, I 
54220 


PSYCHEDELIC Chemistry Catalog | | 


$15.00. E. Меер, R2 
Canada VOS IN 


RS en 
| with science calendar $1.00 


Alderbrook, Sooke, 


land, OR 97216. 
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POPULAR SCIENCE CLASSIFIED OPPORTUNITY MART 


Classified 
Advertising 


[$11.25 PER WORD 


10 word minimum 
BOLD FACE CAPS 
add $1.00 a word 


| Free List. IVA, Box 197-5, 


. Chemistry, | 


, Bright Mind, Box 16798, Port- | 


BIOTECHNOLOGY MicroCloning, 
DNA Sequencing, Genetic Engineering, 
Trends, Investments, Experiments, Com 

uter Pro ure Videos, 


istings, news, ' Available Journals, and | 


much more, send $5.00 to: Biotech, P.O. Box 


| 3004-224, Corvallis, Oregon 97330. 


SONG WRITER 
POEMS—SONGS WANTED. Free 


| Publishing/Promotions. Broadway Music, 


Box 7438-PS, Sarasota, FL 33578. 
SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


STAMP COLLECTING 
DISCOUNT Stamps, 


093232. 
UNITED NATIONS 3 Mint Sets, 25е. 


| Cornetta, POB 1509-P, Lake Placid, Florida 


33852. 


FREE list, gift with SASE, THOMAS, 
Box 17692, Mi waukee, WI. 53217 


300 worldwide stamps $1.00 with oppor 
als. White, Box 999-EG, Dunedin, FL 34697. 


TOOLS & MACHINERY 


LATHES 


"STARTING AT $350 
. *Mills 


-Metals ‘Book: 


Catalog $2.00 
(1000's of items) 


BOLTS, SCREWS, TOOLS, WHOLE- 
SALE, DIRECT. Guaranteed. Catalog 
$1.00 (refundable), Camelot, Dept. 33, Box 
65, Bristol, Wisconsin 53104. 


LATHES — MILLING MACHINES 
MACHINE SHOP SUPPLIES — TOOLS 


ل س 


Catalog 81 00` 
P.O. BOX 536-PS, HURRICANE, WV 25526 » (304) 562-3538 


4" METAL Cutting Lathe $118.20., Taig, 
15048 Proctor, Industry, CA 91746. 


FREE Е. зоот FAMOUS BRAND 


WELDERS, accessories and safety Dert 
ment. Weldco, 1151 Findlay Street, 
PS, Cincinnati, Ohio 45214. 1-800-733-5 


WOOD CARVER's CATALOG tools = 
accessories Send $2.00 (refundable) to: PO. 
Box 3485, Estes Park, CO 80517 


“SHARPENERS REPORT" Monthly 
Newsletter. Tips—Sources—Used Equip- 
ment. FREE Йй. SKOG Compan 
Dept. PS1, PO 22559, Minneapolis, MN 
00422. 


TREASURE FINDERS, 
METAL DETECTORS 
FIND Old Coins, Jewelry, Gold N 
New Patented Revolutionary Device. 


Catalog. Gardiner Electronics, 3131L N 
35th Ave., Suite К, Phoenix, AZ 85017. 


VIDEO TAPES & BOOKS 
FREE LOAN MOVIES - $3.00 Cash or 


M/O For Catalog. WMG, 602 Weathervance, 
Brandon, FL 33511. 


and zip code together count as TWO words. 
DEADLINE FOR ADS: See head of classified section. 


Unimat * Compact * Maximat е Myford е Sherine е Atlas è Jet | | 


| owLn., New Rochelle, NY 10805. 


VIDEO EQUIPMENT _ 


MAKE 3-D VIDEOS with your Cal 
corder! Guide illustrates special shooti: 
technique. Includes TWO pairs (glasse 

verything you need! GUARANTEE 
$7.95 3-D Kit 6472 Lochmoor Drive. 
Diego, CA 92120. 


WINEMAKING 


BEERMAKERS—Winemakers Е 
Catalog. Fast Service, Free Recipe 
Cellar-S, Box 33525, Seattle, WA 9812 
800-342-1871. 


WINEMAKER—GEERMAKER: 
Illustrated catalog of supplies. Sempl 
Р.О. Box 11476H, Minneapoh lis, MN 5 


WINEMAKERS - BEERMAKERS 
Free Illustrated Catalog - Fast Service 


| Large Selection - Vi astercard - lia 
| 254-0242 - Kraus Box 7850-N, Indepe 


dence, Missouri 64053. 


FREE CATALOG! GREAT PRI 


FAST SERVICES! SEBASTIAN BRE 
ERS, 7710 91ST AVE, VERO BEA 
FL 32967 (407) 589-6563. | 


WATER PURIFICATION 


DRINK PUREST WATER! Home D 
tillers, Discount Prices! 800-874- 
WATERWISE, Box 45981, Center Hill, 
33514-0459. 


COUNTERTOP WATER FILTER. | 
Plumbing! Easier, Better than Bottled, 24 
Gallon! Manufacture Lifetime Warran 
Satisfaction Guaranteed. Great Gift! Sei 
$83.00 ppd. For Fast Delivery x = Fr 
Information. Ultimate Products, 149 Mea 


WORD COUNT: Each word or initial in name and address must be counted as a word: John E. Jones, 345 East | 
Main St., counts as SEVEN words. P.O. Box 3 counts as THREE words. City, standard 2-letter state abbreviation | | 


| 
TERMS: Payment with order or charge your VISA, MasterCard, American Express or Diners Club account. | 


TO: Classified Advertising Dept. POPULAR SCIENCE, 2 Park Ave., New York, NY 10016. 


O Remittance of $ 
[] CHARGE to: 


is enclosed to cover 


Heading my ad should be under: 
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5 
9 
13 
17 
YOUR NAME 
FIRM 
ADDRESS 
CITY 
DATE: 
——— MM — sn а йш Шы 


` 10 
14 


18 


(PLEASE PRINT) 


YOUR SIGNATURE 


insertion(s) in the 
Exp. Date 


11 
15 


19 


PHONE 


STATE 


(PLEASE PRINT OR TYPE COPY e FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 


108 | POPULAR SCIENCE JANUARY 1991 
мл ө ө ө ө ө ө өө ө ө ө өөө ө өчөөө өш ү ө ө ө чөө ——— — — — — 


issue(s). 


12 


16 


ZIP 


ADVERTISEMENT MM 


Product information 


Booklets, catalogs, and folders listed below provide reliable informa- companies. The convenient order form will save you time and post- 
tion, illustrations, and specifications to help you in planning the pur- age. Orders will not be processed unless accompanied by the $1 
chase of a variety of products or services offered by these dependable handling fee. For your safety, please do not send cash. 


101 Finishing Wood А booklet from ЗМ en- 108 Solariums А literature package from 115 North Carolina Vacation The state of 
titled "Guide to Expert Wood Refinishing” pro- Four Seasons Solar Products includes: Series North Carolina offers a travel package contain- 
vides step-by-step instructions on wood refin- 200 and 300 Patio Room brochures, Mod-U- ing facts for planning where to go, where to 
ishing. It includes a section about finishing, Glaze brochure, Four Seasons Quite Aire Roof stay, and what to do during a North Carolina 
explaining how to apply Scotchgard Wipe On Ventilation System brochure, Window and Pa- vacation. Free 


Poly Finish, a clear polyurethane. Free tio Door catalog, and Steel and Royal Classic 
catalogs. $10 116 New Concept Camera The 15-1 from 
102 Windows and Patios А full-color bro- Olympus is a new concept, new look, and new 


chure from Andersen Corp. provides informa- 109 Sound Retrieval System А color poster way for total photographic satisfaction. For a 
tion on custom combinations, planninga proj- brochure from Hughes Aircraft describes the free 15-1 information pack call 1-800-221- 
ect, choosing a contractor, and more. Free features, benefits, and operation of the com- 3000. Learn about the latest news in camera 
| pany's unique 3D Audio Circuit Sound Retrieval technology. Free 

103 On-Line Communications Compu- System. Free 

Serve's informative brochure shows you how 117 Insulation and Savings  The"Homeown- 
to use and communicate through the world's 110 Paint and Varnish Removal Klean ers Guide to Insulation and Savings" offered 
largest and most comprehensive computer in- ^X Strip's two free booklets, "Protect Your Home by Owens-Corning is a guide to home energy 
formation service: hardware and software sup- Шке a Pro" and "Guide to Paint and Varnish savings and comfort. The booklet explains 
port, electronic mail, personal investment serv- Removal,” offer important information for where and how to insulate in an existing 
ices, and more. Free homeowners, do-it-yourselfers, and weekend home, a remodeling project, and new home 

handymen. Free construction. Free 

104 Weather Stations Digitar manufactures 

the world's smallest, most affordable weather 111 Window Ideas A brochure from Marvin 118 Computer Finance Reality Technologies 
stations. Different model functions range from Windows illustrates with four-color photos and  Wealthbuilder by Money magazine is a financial 
measuring wind chill, speed, and direction renderings how window sizes and styles affect planning and investigating tool that helps 


to barometric pressure and more. Free the appearance of your home. Energy and define objectives and matches them to a 

maintenance information is also included in specific strategy that includes stocks, bonds, 
105 Hobbyist Catalog Edmund Scientific's the brochure. Free and mutual funds. Wealthbuilder is easy to 
112-page catalog contains over 3,200 prod- use, results are fast, and you don't need to 


ucts for the hobbyist, gadgeteer, and educator 112 Radar Detectors A catalog from Maxon understand either finance or computers to be 
. —featuring telescopes, weather instruments, Systems features a full line of radar detec- ^ successful. Free 

fiber optics, magnifiers, high-tech science toys, tors, along with two-way radios, weather-alert 

plus many items for science-fair projects. Free receivers, and hand-held CB radios. Free 119 Septic-System Help Unfortunately, your 
septic system can back up. But Rid-X helps 

106 Security Systems Еѕріоп'ѕ "Home Se- 113 Binoculars Announcing the world's only уои avoid septic-system failure. The compa- 

curity Checklist" brochure describes its easy- continuous autofocus binoculars—from Mi- пу'ѕ booklet explains how your septic system 

to-install Homewatch 2000 wireless home- — nolta, whose AF Maxxum camera revolution- works and how you can help it to keep work- 

security device. Homewatch 2000 avoids ized photography. They're available in 8x and ing. Free 

annoying false alarms by using separate heat 10x magnifications, focus as close as 6.5 feet, 

and motion sensors, plugs into a standard wall and have customized diopter and interpupil- 120 Travel Computer The Interstate Travel 

Socket, and has a backup battery. Free lary distance adjustment. Free Computer from Whistler is an electronic de- ` 
vice that lists more than 30,000 roadside 

107 Oil Additive A brochure from Fluor- 114 Wood Finishing This edition of Min- businesses, services, antl tourist sites along 

amics describes Tufoil, a spectacular low- — wax's 30-page-finishing guide contains both major U.S. interstate highways. Through a se- 

friction and low-wear oil additive. Tufoil makes time-saving tips and how-to instructions. You ries of detailed questions, the product deter- 

changing your oil a patented engine treatment. will learn how to beautify and protect new wood mines where you are located and provides both 

Enjoy fast starts, smooth operation, better ac- апа restore old wood to its original beauty. the distance and directions to gasoline, food, 

celeration, and longer engine life, Free Free lodging, and service facilities. Free 
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Sampling a century of POPULAR SCIENCE 
JANUARY 1966 
^All aboard! Psshhh—the 


25 doors slide closed. The sil- 


YEARS AGO very train leaps forward. 
Back into your seat cushion you go, as 
if in an airplane taking off. No non- 
sense about it, this train's really going 
to ride—in just 150 seconds it will ac- 
celerate to 125 mph, more than two 
miles a minute. For it aims to get you 
to your destination in a travel time 
matching that by air—maybe less. 
"Americans are due to ride the first 


| of these super-speed trains this year, 


possibly as early as next fall. That's 
when delivery is expected of a sub- 
stantial part of a fleet of 50 self-pro- 
pelled electric passenger cars, capable 
of a record-breaking top speed of 150 
mph. Assembled in engineless trains 
of 4 to 10 cars, they'll go into actual 
50 “Six essential airplane in- 
struments are rolled into 


YEARS AGO one by the Flightray, a re- 
markable device that enables pilots to 
take off, fly, and land in perfect safety 
with zero visibility. 

“With dials multiplying upon flight 
panels of modern aircraft, and even 
spreading to walls and ceilings of the 
cockpits, a pilot’s task in keeping 
track of them has become increasingly 
bewildering. Now the Flightray, a sort 
of radio eye, comes to the airman’s 
aid by combining pictorially the read- 
ings of his gyro horizon, directional 
gyro, altimeter, airspeed meter, radio 


JANUARY 1891 

“The problem of how to 

save and store up enor- 
YEARS 


mous amounts of natural 
energy which is daily dissipated in 
producing natural phenomena has 
long occupied the attention of scien- 
tists. The result of experiments has 
been the development of electrical 
storage batteries, or accumulators. 
“These names for the apparatus are 
unfortunate. They are the cause of the 
popular idea that electricity, which is 
considered as a subtle, indefinite, and 
intangible something, is stored up in 
them, as valuables are stored in a 
vault. The commercial current elec- 
tricity cannot, in large quantities, be 
stored and still preserve its character. 
“When electricity is employed to 


JANUARY 1941 
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Looking Back... 


passenger service on the Pennsylva- 
nia Railroad’s 226-mile line between 
New York and Washington. 

“Soon after, three to five passenger 


compass, and radio landing meter. 

"Upon a circular glass screen with 
an airplane silhouette at its center, 
the pilot sees four luminous green 
symbols. А long horizontal line, his ar- 
tificial horizon, shows whether the 
plane is climbing, dipping, or banking. 
А shorter horizontal line, rising and 
falling between two fixed marks, indi- 
cates the plane's airspeed. А vertical 
line at the top of the dial moves left or 
right according to the direction of 
travel. Meanwhile a green circle wan- 
ders about the dial; by keeping it in 
the center, the pilot stays on a land- 
ing-path radio beam when coming 
down at an airport." 
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“A modern accumulator.” [t was the result of 
experiments in storing quantities of electricity. 


"High speed ан with electric cars à capable of 2" miles а minute.” 


cars propelled by 
gas turbines are 


Haven's 45-mile 
run from Boston 
to Providence. 

“The new high- 
speed trains will 
be the first result 
of a three-year 
$90 million U.S. 
program to speed 
travel on land. 
Sponsored by the 
Department of 
Commerce, the 
projects aim will be to demonstrate 
how far today's technology can boost 
the speed of railroad travel on exist- 
ing electric and nonelectric lines." 


"Qn the rin dial rm the pilo sees s the 
combined readings of six instruments." 


charge a storage battery, only that 
part which is transformed into chemi- 
cal energy is used. The rest is dissi- 
pated. The battery, then, instead of 
being a place where electricity is laid 
away, is a place where chemicals are 
left by the current, with the expecta- 
tion that they will in turn produce a 
current when called upon. 

^A more perfect system of storage 
batteries is much to be desired. Al- 
ready electricity is a staple article. 
But its sale is of necessity confined to 
limited areas. Аз soon as these can be 
extended by means of storage, an im- 
provement in our commercial welfare 
will become apparent, and the fear 
arising from the predicted loss of our 
coal supplies will not trouble the 
minds of our immediate posterity." 


scheduled for ser- 
vice on the New | 


Full rich flavor, not full price. 


Available in Kings & Kings Lights. 


© Philip Morris Inc. 1990 


SURGEON GENERAL'S WARNING: Cigarette 
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Mfr's. suggested retail price. 


When you consider all the advantages of the 1991 Plymouth | 3 

Acclaim, we dont think you'll give the Honda Accord a second look. Plymouth Acclaim 
For one thing, Acclaim has available seating for 6. Accord only seats 5. Acclaim offers greater power 
than Accord, with available V-6 and turbo. Our powertrain warranty is longer, too—7 years or 70,000 
miles? Safety? We feature standard driver’s-side air bags and, available 4-wheel ABS braking; Accord 
doesn’t. The Acclaim also costs over $1,500 less than Accord? Call 1-800-PLYMOUTH for purchasing or 
leasing information. lest drive the Acclaim and you wont have second thoughts about owning one. 


WERE ПОТ SAVING THE _ 
ACCORD IS SECOND RATE. 
ERELY SECOND BEST. 


Plymouth Acclaim 


*Protects engine, powertrain and covers ‹ چ ر‎ dy rus st-thro ugh. See limited warranty at dealer. Restrictions apply. t Base sticker price comparison. Std. equip. levels vary 
Buckle up for safety! € Plymouth/Chrysler Motors, 19% 


